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PROBLEM TO BE SOLVEDiTo improve the stability of a polyacetal resin and inhibiting the evolution of 
formaldehyde. " 

SOLUTION : This polyacetal resin composition is obtained by adding about 0.01-10 pts.wt. of a processing 
stabilizer and about 0.01-10 pts.wt. of an inhibitor to 100 pts.wt. of polyacetal resin. The inhibitor can be 
selected from urea, a urea derivative and an amidine derivative. A polyalkylene glycol, a fatty ester, a fatty 
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includes an N-substituted urea, a urea condensate, and a ureide compound (an acyclic ureide, a cyclic ureide 
or a metal salt of cyclic ureide). The amidine derivative includes an acyclic amidine and a non-melamine-based 
cyclic amidine. A weather-(light-)resisting stabilizer, an antioxidant, a nitrogen-containing compound, a coloring 
agent, or the like, may be added to the polyacetal resin. 
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CLAIMS 
[Claim (s)3 

[Claim 1] The polyacetal resin constituent containing a kind of processing [ at least ] stabilizer chosen from 
polyacetal resin, a polyalkylene glycol and fatty acid ester, the fatty-acid amide, and the fatty-acid metal salt, 
and at least one sort of inhibitors chosen from a urea or its derivative, and an amidine derivative. 
[Claim 2] The polyacetal resin constituent according to claim 1 whose polyalkylene glycol is the homopolymer of 
copolymer of two to C6 alkylene glycol. 

[Claim 3] The polyacetal resin constituent according to claim 1 whose fatty acid which constitutes fatty acid 
ester is univalent [ with a carbon numbers of ten or more ] or a divalent fatty acid. 

[Claim 4] The polyacetal resin constituent according to claim 1 whose alcohol which constitutes fatty acid ps+e» 
is the polyhydric alcohol of carbon numbers 2-6. 

[Claim 5] The polyacetal resin constituent according to claim 1 with which fatty acid ester has the hydroxyl of 
at least one isolation. 

[Claim 6] The polyacetal resin constituent according to claim 1 whose average degree of polymerization the 
alcohol which constitutes fatty acid ester is two or more polyoxy alkylene glycol. 

[Claim 7] The polyacetal resin constituent according to claim 1 whose fatty acid which constitutes a fatty-acid 
amide is a with a carbon numbers often or more fatty acid and said whose fatty-acid amide is a bis-fatty-acid 
amide. 

[Claim 8] The polyacetal resin constituent according to claim 1 which is a salt with a kind of metal chosen from 
the group which a fatty-acid metal salt becomes from a with a carbon numbers of ten or more fatty acid alkali 
metal and alkaline earth metal, a periodic-table 1B group metal, a periodic-table 2B group metal, a periodic- 
table 3B group metal, a periodic-table 4B group metal, and a periodic-table 8 group metal at least 
[Claim 9] The polyacetal resin constituent according to claim 1 whose urea derivative is a mono-N-oermutation 
urea or a urea condensation product. 

[Claim 10] The polyacetal resin constituent according to claim 1 which was chosen from the group which a ure £ 
derivative becomes from the condensation product of biuret, BIUREA, and a urea and an aldehyde compound 
and which is a kind at least. 

[Claim 11] The polyacetal resin constituent according to claim 1 whose urea derivative is a condensation 
product of a urea and one to C6 aldehyde. 

[Claim 12] The polyacetal resin constituent according to claim 1 whose urea derivative is mono-ureido or 
diureide. 

[Claim 13] The polyacetal resin constituent according to claim 1 whose urea derivative is un-annular ureido or 
annular ureido. 

[Claim 14] The polyacetal resin constituent according to claim 1 which is at least one sort chosen from the 
group which a urea derivative becomes from the ureido of dicarboxylic acid, the ureido of alpha-oxy acid the 
ureido of beta-aldehydic acid, ureido acid, allantoin, and its derivative. 

[Claim 15] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of 
monochrome or diureide, and a metal. 

[Claim 16] The polyacetal resin constituent according to claim 15 which is a salt with at least one sort of 
metals chosen from the group to which a urea derivative serves as monochrome or diureide from alkali metal 
alkaline earth metal, a periodic-table 1 B group metal, a periodic-table 2B group metal, a periodic-table 3B groui 
metal, a periodic-table 4B group metal, and a periodic-table 8 group metal. 

[Claim 17] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of allantoin o 
allantoin, and a metal. 

[Claim 18] The polyacetal resin constituent according to claim 1 whose urea derivative is allantoin dihydroxv 
aluminum. 
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[Claim 19] The polyacetal resin constituent according to claim 1 whose amidine derivative is a creatinine or its 
derivative. 

[Claim 20] The polyacetal resin constituent according to claim 1 which contains the processing stabilizer 0.01 - 
10 weight sections, and- an inhibitor 0.01 - 10 weight sections to the polyacetal resin 100 weight section. 
[Claim 21] The polyacetal resin constituent according to claim 1 which furthermore contains a weatherability 
(light) stabilizer. 

[Claim 22] The polyacetal resin constituent according to claim 1 which furthermore contains a nitrogen content 
compound. 

[Claim 23] The manufacture approach of the polyacetal resin constituent which mixes polyacetal resin, a 
processing stabilizer according to claim 1 , and an inhibitor according to claim 1. 

[Claim 24] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1 . 
[Claim 25] (1) Polyacetal resin mold goods according to claim 24 whose amount of generating formaldehyde is 
below surface area 2.5microper two g of mold goods when it saves at the temperature of 80 degrees C in a 
closed space for 24 hours and the amount of generating formaldehyde saves in the closed space of below 
surface area 1 .5microper two g of mold goods or (2) temperature of 60 degrees C, and saturated humidity for 3 
hours. [ of 1cm ] [ of 1 cm ] 

[Claim 26] Polyacetal resin mold goods according to claim 24 whose mold goods are at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a 
life and the components for cosmetics, and medical components. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the 
polyacetal resin mold goods fabricated with said resin constituent in the polyacetal resin constituent excellent 
in fabrication nature and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetal resin is widely used in fields, such as autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, components for a life /makeup, and medical components. However, the demand to the quality 
shows the inclination developed more with expansion of an application, and diversification. It is mentioned that 
poor shaping, such as a silver streak of that the mechanical strength in processing processes, such as extrusior 
or a forming cycle, does not fall as a property required of polyacetal resin, that the affix (mold deposit) to metal 
moid does not occur, that the mechanical physical properties under long-term heating conditions (heat aging) 
do not fall, and mold goods and a void, does not arise etc. Decomposition of the polymer at the time of heating 

is mentioned to one of the important factors of these phenomena. Especially polyacetal resin is essentially easy 

to be decomposed from the chemical structure easily under acidity or alkaline conditions under a heating 
oxidizing atmosphere. Therefore, as an essential technical problem of polyacetal resin, thermal stability is high 
and controlling generating of the formaldehyde from a molding processing process or mold goods is mentioned. 
Formaldehyde is activity chemically, and if it becomes a formic acid by oxidation, and has a bad influence on 
thermal resistance or uses for the components of the electrical and electric equipment etc., a metal contact- 
surface article will corrode, or it will discolor by adhesion of an organic compound, and it will produce a contact 
fault. Furthermore, formaldehyde itself pollutes the work environment in a subassembly process, and the living 
environment of the use circumference of a final product. 

[0003] In order to stabilize an activity end chemically, the approach of carrying out decomposition removal of 

the part for an unstable end, and using as an inactive stabilization end about the approach and copolymer which 

esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a 
trioxane and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular 
formal, at the time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in 
the principal chain part of a polymer also takes place, the prevention cannot be coped with only by the above- 
mentioned processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0004] However, even if it blends these stabilizers, it is difficult to control decomposition of polyacetal resin 
completely, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent in fact, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain, 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if it fabricates over' 
long duration, while a fines-like object and tarry material will adhere to metal mold (mold deposit) and reducing 
working efficiency, it is one of the maximum factors to which the surface state of mold goods is reduced. 
Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer decomposition. From 
such a point, great efforts are continued in quest of the more effective stabilization formula about polyacetal 
resin. 

[0005] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and a melamine 
derivative, an amidine compound, an alkali-metal hydroxide and an alkaline-earth-metal hydroxide, organic, or a 
inorganic-acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other 
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stabilizing agents. However, even if it uses such an additive, it is difficult to give high stability to poiyacetal 
resin. 

[0006] Metal content compounds, such as an oxide of a steric hindrance nature phenolic antioxidant, 
magnesium, or calcium or a carbonate, and a polyalkylene glycol are blended with polyoxymethylene, and the 
polyoxymethylene constituent with which it extruded while raising thermal stability, and the yellow in the inside 
of a plane etc. or generating of a black particle was controlled is indicated by J P, 7 -228751, A. 
[0007] The weatherproof poiyacetal resin constituent which added a weatherability (light) stabilizer and fatty 
acid ester to poiyacetal resin is indicated by JP,5-70664,B. However, it is difficult to still control generating of 
formaldehyde notably only by addition of addition of a metal content compound and a polyalkylene glycol or a 
weathering (light) stabilizer, and fatty acid ester. 

[0008] Improving weatherability (light) nature, thermal stability, and a moldability is proposed by J P ,6-1 36234,A 
by adding a melamine-formaldehyde polycondensation object as an anti-oxidant, a weathering (light) stabilizer, 
and other stabilizers to poiyacetal resin. However, even if it uses a melamine-formaldehyde polycondensation 
object, it is difficult to control generating of formaldehyde notably. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to provide with mold 
goods the resin constituent which can improve the thermal stability of poiyacetal resin, especially the melting 
stability at the time of fabrication and its manufacture approach, and a list. 

[0010] Other purposes of this invention can control generation of formaldehyde remarkably by little addition, 
and are to provide with mold goods the poiyacetal resin constituent which can improve work environment and 
its manufacture approach, and a list. 
[0011] 

[Means for Solving the Problem] A urea, its derivative, or an amidine derivative finds out that effectiveness 
remarkable as a stabilizer of poiyacetal resin is shown, and this invention persons came to complete this 
invention, when it uses combining processing stabilizers, such as a polyalkylene glycol, fatty acid ester, a fatty- 
acid amide, and a fatty^acid metal salt, as a result of performing retrieval examination of a series of nitrogen 
content compounds about the stabilizer of poiyacetal resin, in order to attain the above-mentioned purpose. 
[001 2] That is, the poiyacetal resin constituent of this invention consists of poiyacetal resin, a processing 
stabilizer, and inhibitors, such as a urea or its derivative, and an amidine derivative. As said processing 
stabilizer, a polyalkylene glycol, fatty acid ester, a fatty-acid amide, a fatty-acid metal salt, etc. can be 
illustrated. Moreover, N-permutation urea, a urea condensation product, mono-ureido, diureide, etc. may be 
contained in said urea derivative, and you may be non-annular one or annular ureido derivatives, those metal 
salts, etc. The additives contained in resin are the processing stabilizer 0.01 - 10 weight sections, an inhibitor 
0.01 - 10 weight sections extent for example, to the poiyacetal resin 100 weight section. Said constituent may 
contain the weathering (light) stabilizer further. 

[001 3] By the approach of this invention, the poiyacetal resin constituent with which thermal stability and 
processing stability have been improved is manufactured by mixing poiyacetal resin, said processing stabilizer, 
and said inhibitor. Furthermore, the mold goods which consisted of said poiyacetal resin constituents are also 
contained in this invention. - 

[00.14] In addition, in this specification, it uses for the semantics containing N-permutation urea, a urea 
condensation product, non-annular one or an annular ureido derivative, the metal salt of annular ureido, etc. 
with a "urea derivative." Moreover, the compound which has the structure of RC(NH2) =NH (R is substituents, 
such as an alkyl group) is named an "amidine derivative" generically, and it uses for the semantics also 
containing an un-annular amidine and a non-melamine system annular amidine. Moreover, nitrogen content 
compounds other than an "inhibitor" are only called "nitrogen content compound." 
[0015] 

[Embodiment of the Invention] The resin constituent of this invention consists of poiyacetal resin, a processing 
stabilizer, and at least one sort of formaldehyde inhibitors chosen as a list from a urea or its derivative, and an 
amidine derivative. 

[0016] Poiyacetal resin is a high molecular compound which makes an oxy-methylene group (-CH20-) a main 
configuration unit, and the poiyacetal copolymers (for example, the P olyplas tics make, a trade name "Duracon", 
etc.) which contain other comonomer units in addition to poiyacetal homopolymers (for example, the U.S. Du 
Pont make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name "TENAKKU 401 0", etc.) 
and an oxy^nethylene group are contained. In a copolymer, with a carbon number of about (preferably about 
two to four carbon number) two to six oxy-alkylene units (for example, an oxyethylene radical (-CH2CH20-), ar 
oxypropylene radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the content of a 
comonomer unit — small quantity, for example, the poiyacetal resin whole, — receiving — 0.01 -20-mol % — 
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desirable — 0.03-1 0-mol %(for example, 0.05-5-mol %> — it can choose from the range of about 0.1-5 mol % 
still more preferably. 

[0017] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, 
a graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have 
the structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to 
esterification with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There 
is especially no limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and 
whenever [ branching ], and a degree of cross linking, they are good. 

[0018] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide, propylene 
oxide, 1, 3-dioxolane, a diethylene-glycol formal, and a 1 ,4-butanediol formal, or the annular formal. 
[0019] By adding combining a processing stabilizer and an inhibitor, the special feature of this invention raises 
the thermal stability and processing stability of polyacetal resin, controls generating of formaldehyde 
remarkably, and is in the point of preventing degradation of polyacetal resin mold goods. If said inhibitor is used, 

the stabilization effect which exceeds the conventional stabilizer far can be discovered, and the polyacetal resir 

constituent excellent in thermal stability and workability can be obtained. 

[0020] it was chosen from a polyalkylene glycol, fatty acid ester, the fatty-acid amide, the fatty^cid metal salt 
etc. as a processing stabilizer — a kind can be used at least. 

[0021 ] The homopolymer of alkylene glycol (for example, two to C6 alkylene glycol, such as ethylene glycol, 
propylene glycol, and tetramethylene glycol (preferably two to C4 alkylene glycol) etc.), a copolymer, a 
derivative, etc. are contained in said polyalkylene glycol. As an example, copolymers, such as two to poly C 6 

alkylene glycol (preferably two to poly C 4 alkylene glycol), such as a polyethylene glycol, a polypropylene glycol 

and a polytetramethylene glycol, polyoxyethylene-polyoxypropylene copolymers (random or block copolymer), 
polyoxyethylene polyoxypropylene glyceryl ether, and the polyoxyethylene polyoxypropylene monobutyl ether, 
are mentioned. Desirable polyalkylene glycols are the polymer which has an oxyethylene unit, for example, a ' 
polyethylene glycol, polyoxyethylene polyoxypropylene copolymers, those derivatives, etc. moreover, said 
polyalkylene glycol —number average molecular weight — 1x103 to 1x106 (for example, 1x103 to 5x105) — it 
is 2x103 to 1x105 (for example, 2x103 to 5x104) extent preferably. 

[0022] The fatty acid which especially the structure is not restricted, but can use both the shape of a straight 
chain and the letter fatty acid ester of branching as fatty acid ester, and constitutes said ester may be 
saturated fatty acid, and may be unsaturated fatty acid. Moreover, some hydrogen atoms can use what was 
permuted by substituents, such as hydroxyl. As a fatty acid which constitutes fatty acid ester, a with a carbon 
numbers of ten or more univalent or divalent fatty acid, For example, a univalent saturated fatty acid [capric 
acid, a lauric acid, a tridecyl acid, A milli styrene acid, pentadecyl acid, a palmitic acid, a heptadecyl acid Steari 
acid, a nonadecane acid, arachin acid, behenic acid, a lignoceric acid, ], such as ten to C34 saturated fatty acid 
(preferably ten to C26 saturated fatty acid), such as a cerotic acid, a heptacosane acid, a montanoic acid, a 
mehssic acid, and a RAKUSERU acid, With a carbon numbers of ten or more univalent unsaturated fatty acid 
[oleic acid, an elaidic acid, ], such as ten to C34 unsaturated fatty acid (preferably ten to C26 saturated fatty 
acid), such as linolic acid, a linolenic acid, an arachidonic acid, a cetoleic acid, and an erucic acid, The fatty-aci 
(dibasicity fatty acid) [sebacic acid of with a carbon numbers of ten or more bivalence, undecane diacid, Ten to 
C30 saturated fatty acid of bivalence, such as dodecane diacid, tetradecanedioic acid, and a TAPUSHIA acid 
(preferably ten to C20 saturated fatty acid of bivalence), ], such as ten to C30 unsaturated fatty acid 
(preferably ten to C20 unsaturated fatty acid of bivalence) of bivalence, such as decene diacid undecene diaci< 
and dodecen diacid, can be illustrated, these fatty acids — a kind — or two or more sorts can be used, 
combining. The fatty acid which has one or more hydroxyls in intramolecular is also contained in said fatty acid 
[0023] Moreover, the alcohol which constitutes fatty acid ester has desirable polyhydric alcohol, although 
especially the class is not restricted. As said polyhydric alcohol, a carbon number preferably two to about eight 
About two to six polyhydric alcohol, or its polymer, for example, alkylene glycol (for example, ethylene glycol an 
a diethylene glycol — ) two to C8 alkylene glycol (preferably two to C6 alkylene glycol), such as propylene 
glycol, etc. — etc. — diols — Triol, such as a glycerol, trimethylol propane, or these derivatives Tetra-oar, sue 
as pentaerythritol, sorbitan, or these derivatives And independent or copolymers of these polyhydric alcohol (fc 
example, independent or the copolymer of polyoxy alkylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, polyglycerin, etc.) etc. can be illustrated. The average degree of polymerization of said 
polyalkylene glycol is two to 400 (for example, 2-300) extent, its 16 or more (20 to about [ for example ] 200) 
average degree of polymerization is [ two (for example, 2-500) or more ] preferably desirable, and such' a 
polyalkylene glycol is suitably used as ester with a with a carbon numbers of 12 or more fatty acid. The averag 
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degree of polymerization of desirable polyhydric alcohol is two or more polyalkylene glycols, these polyhydric 
alcohol — a kind — or two or more sorts can be used, combining. 

[0024] Fatty acid ester consists of said fatty acids and said alcohol, and may have 1 or two or more ester 
bonds, such as monoester, diester, and triester. As an example of fatty acid ester, ethylene glycol distearic acid 
ester, Glycerol monostearin acid ester, glycerol tripalmitin acid ester, Polyglycerin tristearin acid ester, 
trimethylol propane mono-palmitic-acid ester, Pentaerythritol mono-undecylic acid ester, sorbitan monostearin 
acid ester, The monoHaurate of polyalkylene glycols (a polyethylene glycol, polypropylene glycol, etc.), 
Monopalmitate, monostearate, a JIR AU rate, dipalmitate, distearate, dibehenate, J IMONTANETO, diolate, a 
JIRINO rate, etc. are mentioned. In the fatty acid ester which consisted of a fatty acid and polyhydric alcohol, 
especially the thing that has the hydroxy! of at least one isolation of the polyhydric— alcoho I origin, i.e., the thing 
which remains in ester, without esterifying hydroxyl, is desirable. 

[0025] As a fatty-acid amide, the acid amides (the monoamide, bis-amide, etc.) of the univalent or divalent fatty 
acid and amines which were illustrated by the term of said fatty acid ester, such as monoamine, diamine, and 

polyamine, can be used. As monoamide, the 2nd class acid amide of saturation, such as the 1st class acid amide 
of unsaturated fatty acid, such as the 1st class acid amide of saturated fatty acid, such as a capric-acid amide, 
-a lauric-acid amide, a myristic-acid amide, a palmitic-acid amide, octadecanamide, an arachin acid amide, and a 
behenic acid amide, and oleic amide, stearyl octadecanamide, and stearyl oleic amide, and/br unsaturated fatty 
acid, and monoamine etc. can be illustrated, for example. A desirable fatty-acid amide is a bis-amide. The bis- 
amide of CI -6 alkylene diamine (especially CI -2 alkylene diamine) and said fatty acid etc. is contained in said 
bis-amide, an ethylenediamine-distearic acid amide, a hexamethylenediamine-distearic acid amide, an 
ethylenediamine-J IOREIN acid amide, ethylene diamin-dierucic acid amide, etc. are mentioned to it as the 
example, and the bis-amide which has the structure which an acyl group which is further different to the amine 
part of alkylene diamines, such as ethylenediamine-(octadecanamide) oleic amide, combined can be used for it. 
As for the fatty acid which constitutes an acid amide, in said acid amide, it is desirable that it is saturated fatty 
acid. 

[0026] As a fatty-acid metal salt, the salt of a with a carbon numbers [ of said instantiation ] of ten or more 
fatty acid and a metal can be used. As for said metal, what has the valence of 1 - tetravalence (especially 
divalent [ 1 - divalent ]) is desirable. Usually, alkali metal (Sodium Na, potassium K, etc.), alkaline earth metal 
(Magnesium Mg, calcium calcium, etc.), Periodic-table IB group metals (Copper Cu, silver Ag, etc.), periodic- 
table 2B group metals (zinc Zn etc.), periodic-table 3B group metals (aluminum aluminum etc.), periodic-table 
4B group metals (tin Sn etc.), periodic-table 8 group metals (Iron Fe, Cobalt Co, nickel nickel, etc.), etc. can be 
used. It is desirable to use especially alkaline-earth-metal salts (Mg, calcium, etc.). As an example of a fatty- 
acid metal salt, magnesium stearate, calcium stearate, zinc stearate, 12-hydroxy calcium stearate, etc. are 
mentioned. 

[0027] said processing stabilizer — a kind — or two or more sorts can be used, combining. 
[0028] the rate of the above processing stabilizers — the polyacetal resin 100 weight section — receiving — 
0.01 - 10 weight section — desirable — 0.03 - 5 weight section (for example, 0.05 - 3 weight section) extent - 
- it is 0.05 - 2 weight section extent especially. When depressor effect with formaldehyde sufficient in under 
the 0.01 weight sections is not acquired but said rate exceeds 10 weight sections, there is a possibility that the 
mechanical physical properties of a constituent may be spoiled. 

[0029] As a urea derivative, N-permutation urea (for example, [N-C1H5 alkyl objects, such as N-methyl object 
and N —ethyl object, alkylene diurea], etc. (for example, C1-6 alkylene diurea, such as methylene diurea etc.)), a 
urea condensation product, etc. which substituents, such as an alkyl group, permuted are mentioned among 
formaldehyde inhibitors, for example. A urea condensation product may be non-annular, or may be annular, and 
the dimers (for example, biuret, BIUREA, etc.) of a urea, the polymer of a urea, the condensation product of a 
urea and an aldehyde compound, etc. are contained in an un-annular condensation product. As this 
condensation product, a condensation product with one to C6 aldehyde, for example, the un-annular 
condensation product of a urea and isobutyraldehyde, the un-annular condensation product of ureas (iso 
butylidene diurea etc.) and formaldehyde, etc. are mentioned. In the un-annular condensation product of said 
urea and formaldehyde, 1 or two or more urea units may condense, and the urea unit of an individual (n+1) may 
condense through n methylene chains (n is one or more integers). Said un-annular condensation product is 
independent, or is combined two or more sorts and can be used as mixture. This mixture is marketed from 
Mitsui Chemicals, Inc. as for example, Holum nitrogen (mixture, such as methylene diurea, dimethylene 
TORIUREA, and trimethylene tetra-urea). Moreover, a urea derivative may be a urea-resin. A urea derivative is 
independent, or it can be used, combining it two or more sorts. 

[0030] Ureido derivatives (for example, mono-ureido and diureide, or those derivatives etc.) are contained in a 
desirable urea derivative. Furthermore, un-annular ureido or annular ureido is contained in a urea derivative. 
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[0031] as un-annular mono-ureido — ureido acid [of C2-6 dicarboxylic acid ] [— for example carboxylic-acid 
[which has], these derivatives (for example, acid amide of ureido acid), or ureido radicals, such as ureido acid ' 
(oxaluric acid) of oxalic acid, and ureido acid (MARONURU acid) of a malonic acid, —for example Ureido radical 
content CI -6 monocarboxylic acid, such as a UREIDOGI acid and an ureido acetic acid, Carbamide radical 
content C2-6 dicarboxylic-acid [, such as ureidosuccinic acid (carbamoylaspartic acid), ]], Or these carbamide 
radical content acid amides (an allophanic-acid anilide, allophanic-acid amide, etc.), carbamide radical content 
ester (allophanic-acid ester etc.), etc. can be illustrated. As un-annular diureide, the diureide [for example, the 
diureide (allantoic acid) of an acetic acid etc.] of C2-6 carboxylic acid etc. can be illustrated. 
[0032] As annular mono-ureido, the annular condensation product of a urea and an acetaldehyde, allantoins (for 
example, do dust DIN diurea etc.), these derivatives, etc. are mentioned. 

[0033] Mono-ureido or diureide, especially an annular ureido derivative Moreover, a metal salt, For example, an 
alkali-metal salt (periodic-table 1 A group metal salts, such as Li, Na, and K), An alkaline-earth-metal salt 
(periodic-table 2A group metal salts, such as Mg, calcium, Sr, and Ba), A periodic-table 1B group metal salt 
(salt with Cu, Ag, etc.), a periodic-table 2B group metal salt (salt with Zn etc.), Metal salts (metal salt of 1 - 
tetravalent extent), such as a periodic-table 3B group metal salt (salt with aluminum, Ga, In, etc.), a periodic- 
table 4B group metal salt (salt with Sn, Pb, etc.), and a periodic-table 8 group metal salt (salt with Fe, Co, 
nickel, Pd, Pt, etc.), may be formed. 

[0034] Especially, allantoin and its derivative are mentioned to a desirable annular ureido derivative, and a 
compendium "DICTIONARY OF ORGANIC COMPOUNDS Vol.1 and p60 (1965 EYRE & SPOTTISWOODE- 
PUB LISHERS-LTD)" can be referred to about an allantoin derivative to it. The permutation allantoin derivative 
which various kinds of substituents, such as an alkyl group, a cycioalkyl radical, and an aryl group, permuted as 
an allantoin derivative, for example for example, 1 -methyl object, 3-methyl object, 3-ethyl object, and 5-methyl 
object — 1, 3-dimethyl object, 1, 6-dimethyl object, 1, 8-dimethyl object, 3, 8-dimethyl object, Monochrome, 
such as 1, 3, a 6-trimethyl object, 1 and 3, and a 8-trimethyl object, J I, or a tree C1-4 alkylation object, Metal 
salt [alkali-metal salts [, such as an aryl substitution product ], such as 5-phenyl object (periodic-table 1A 
group metal salt), an alkaline-earth-metal salt (periodic-table 2A group metal salt), a salt with a periodic-table 
1B group metal, a salt with a periodic-table 2B group metal, a salt with a periodic-table 3B group metal, a salt 
with a periodic-table 4B group metal, a salt with a periodic-table 8 group metal, etc. — ] — The resultant of 
allantoin and an aldehyde compound (for example, [an allantoin formaldehyde adduct or its alcoholic 
denaturation objects] (alkoxy methyl object etc.) etc.), resultant [ of allantoin and nitrogen content compounds 
(the amino group or imino group content compound) ] [—for example Compounds (a salt, molecular compound 
(complex), etc.) with 2-pyrrolidone-5-carboxylate, compound [ of allantoin and an imidazole compound ] (salt, 
molecular compound (complex), etc.)], an organic-acid salt, etc. can be used. As an example of the metal salt of 
allantoin, allantoin dihydroxy aluminum, allantoin chloro hydroxy aluminum, etc. can be illustrated, and allantoin 
sodium-dl pyrrolidone carboxylate etc. can be illustrated as a resultant with the amino group or an imino group 
content compound. 

[0035] JP,51-36453,A can be referred to about the compound of allantoin and 2-pyrro lido ne -5 -carboxylate anc 
JP,52-102412,A, J P ,52-25771, A, J P ,52-25772,A, J P ,52-31 072.A, J P ,51 -1 9771 ,A, etc. can be referred to about 
the resultant of allantoin and basic amino acid. JP.57-1 18569,A etc. can be referred to about the compound of 
allantoin and an imidazole compound. Especially the spacial configuration of allantoin and its derivative may not 
be restricted, but may be any of d bodies, I bodies, and dl object. These allantoin and its derivative are 
independent, or they can be used, combining them two or more sorts. 

[0036] An amidine including the configuration unit expressed with RC(=NH) NH2 (R shows a hydrogen atom, an 
alkyl group, and an acyl group.) and its derivative are contained in an amidine derivative. The structure of an' 
amidine derivative may be non-annular and may be the annular amidine of a non-melamine system. 
Furthermore, the guanidine (guanidine or its derivative) said whose R is an amino group may be contained in an 
amidine derivative, and also about guanidine, the structure may be non-annular or may be annular. An amidine 
or its derivative is contained in an un-annular amidine. Desirable amidines are guanidine and glycocyamine, 
guano phosphorus, creatines, or those derivatives are contained in un-annular guanidine. 
[0037] Desirable guanidine is annular guanidine. although not influenced by especially the size of a ring, five 
membered-rings or 6 membered-ring compounds are [ that annular guanidine should just contain -R1NC(=NH) 
NR2- (R1 and R2 are the same — or it differs and a hydrogen atom, an alkyl group, or an acyl group is shown.) 
as a configuration unit of a ring ] desirable. As an alkyl group expressed with R1 and R 2, as C 1 -4 alkyl group 
especially a methyl group or an ethyl group, and an acyl group, C 1-4 acyl group especially a formyl group, an 
acetyl group, or a propionyl radical is desirable, and especially a hydrogen atom is desirable among said formula. 
[0038] To desirable annular guanidine, as a 5 membered-ring nitrogen content compound G lycocyamidine or its 
derivative for example, glycocyamidine, thioglycocyamidine, and a creatinine — Oxalyl guanidine, such as 4- 
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methyl glycocyamidine, 4, and 4-giycocyamidine, or annular guanidine similar to the structure For example, 
* (oxalyl guanidine, 2, 4-diimino parabanic acid, 2 and 4, 5-TORIIMINO parabanic acid), etc., The compounds (for 
example, imino urazoie, imino thio urazole, GUANAJIN, etc.) which permuted at least one oxo-radical (=0) by 
the imino group (=NH) between two oxo-radicals (=0) of urazole can be illustrated. To desirable 6 membered- 
ring nitrogen content compound, annular guanidine compounds, such as annular guanidine, such as a non- 
melamine system compound, for example, isocyanuric acid imide, or its derivatives (for example, iso ammelide, 
iso AMMERIN, or these N'substitution products etc.), malonyl guanidine, and tart RONIRU guanidine, or a 
derivative of those, and meso KISARIRU guanidine, etc. can be illustrated. 

[0039] Especially in said guanidine, glycocyamidine or its derivative is desirable. Glycocyamidine (for example, 
creatinine etc.) is mentioned as most desirable annular nitrogen content compound. 

[0040] As an inhibitor, said urea, a urea derivative, or an amidine derivative may be used by independent [ its ], 
and may be used combining two or more sorts. 

[0041 ] the rate of an inhibitor — for example, the polyacetal resin 100 weight section — receiving — 0.01 - 10 
weight section (for example, 0.01 - 5 weight section) — desirable — 0.02 - 5 weight section — even if it is 0.03 
- 2.5 weight section extent still more preferably and is 0.03 - 1.5 weight section (for example, 0.1 - 1 .5 weight 
section) extent, generation of formaldehyde can be controlled notably. 

[0042] although remarkable stability can be given to polyacetal resin if said processing stabilizer is combined 
with said inhibitor — a weathering (light) stabilizer, an antioxidant, a nitrogen content compound (especially 
basic nitrogen content compound), alkali, or alkaline earth metal (organic fatty-acid metal salts other than said 
^ fatty-acid metal salt, a metallic oxide, metal carbonate) — a kind — or two or more sorts may be used, 
combining. 

[0043] One sort or two sorts or more of compounds chosen from the group which consists of (a) benzotriazol 
system compound, (b) benzophenone system compound, (c) aromatic series benzoate system compound, (d) 
cyanoacrylate system compound, a (e) oxalic acid anilide system compound, and a (f) hindered amine system 
compound are mentioned to a weathering (light) stabilizer, for example, as a (a) benzotriazol system compound 
2-(2Wiydroxy-5'-iriethylphenyl) benzotriazol, 2 -(2 '-hydroxy - 3' and 5'-G t-buthylphenyl) benzotriazol, 2-(3, 5- 
G t-amyl-2-hydroxyphenyl) benzotriazol, 2-(2 , -hydroxy -3' and 5'-G isoamyl phenyl) benzotriazol, 2-[2- 
hydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyl) phenyl] benzotriazol, Hydroxyl content benzotriazols, 
such as 2-(2'-hydroxy^4'-octoxy phenyl) benzotriazol As a (benzotriazol b) benzophenone system compound 
[ (benzotriazols /for example, /which have hydroxyl permutation aryl group) ] 2, 4-dihydroxy benzophenone, 
2-hydroxy-4-methoxybenzophenone, 2-hydroxy^4-octoxybenzophenone, a 2-hydroxy^4-dodecyloxy 
benzophenone, 2 and 2'-dihydroxy^4-methoxybenzophenone, 2, and 2'-dihydroxy ^4, a 4 , -dimethoxy 
benzophenone, Hydroxyl content benzophenones, such as a 2-hydroxy-4-methoxy-5-sulfo benzophenone and a 
2-hydroxy-4-oxy-benzyl benzophenone (c) as an aromatic series benzoate system compound As alkylphenyl 
SARISHI rates, such as a p-t-buthylphenyl SARISHI rate and p-octyl phenyl SARISHI rate, and a (d) 
cyanoacrylate system compound 2-ethylhexyl-2-cyano -3 and 3-diphenyl acrylate, Ethyl-2-cyano - as cyano 
group content diphenyl acrylate, such as 3 and 3-diphenyl acrylate, and a (e) oxalic acid anilide system 
compound N —(2— ethyl phenyl)-N -(2-ethoxy-5-t-buthylphenyl) oxalic acid diamide, The oxalic acid diamides 
which have the phenyl group which may be permuted on nitrogen atoms, such as N-(2-ethyl phenyOHM '-(2- 
ethoxy-phenyl) oxalic acid diamide (f) — the piperidine derivative (4-acetoxy -2, 2 and 6, and 6- 
tetramethylpiperidine — ) which has a steric hindrance nature machine as a hindered amine system compound 
4-stearoyl oxy — 2, 2, 6, and 6— tetram ethylpiperidine, 4-acryloyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
methoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
cyciohexyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-phenoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
benzyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-2, 2 and 6, 6-tetramethylpiperidine, A 
screw (2, 2, 6, and 6-tetramethyM^)iperidyl) OGIZA rate, Screw (2, 2, 6, and 6-tetramethyM-piperidyl) 
malonate, A screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, Screw (2, 2, 6, and 6- 
tetramethyl-4-piperidyl) sebacate, Screw (1, 2, 2, 6, and 6-pentamethyl^4-piperidyl) sebacate, Screw (2, 2, 6, 
and 6— tetramethyl-4— piperidyl) terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyl-4-piperidyioxy) ethane, 
The screw (2, 2, 6, and 6-tetramethyM-piperidyl) hexamethylene -1, 6-dicarbamate, A screw (1-methyl - 2, 2, 
6, and 6-tetramethyl-4 -piperidyl) horse mackerel peat, Tris (2, 2, 6, and 6-tetramethyl-4-piperidyl) benzene - 2 
2 and 6, such as 1,3, and 5-TORIKARUBOKISHI rate, and 6-tetramethylpiperidine Or the piperidine derivative 
polycondensation object (succinic-acid dimethyl-1 -(2-hydroxyethyl)-4-hydroxy -2, 2, 6, and 6- 
tetramethylpiperidine polycondensation object etc.) of the amount of giant molecules etc. can be illustrated. 
[0044] Although the above weathering (light) stabilizers may be used independently, it is desirable to use it 
combining one sort or two sorts or more, and its concomitant use with the weathering (light) stabilizer of (a) 
benzotriazol system compound, (b) benzophenone system compound, (c) aromatic series benzoate compound, 
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(d) cyanoacrylate system compound, and/or (e) oxalic acid anilide system compound and (f) hindered amine 
system compound is desirable. 

[0045] By adding a weathering (light) stabilizer, in addition to control of formaldehyde generating, weatherability 
(light) nature can be given to polyacetal resin and the stability not only over thermal stability but light etc. can 
be raised. 

[0046] the addition of a weathering (light) stabilizer — for example, the polyacetal resin 100 weight section — 
receiving —0.01 - 5 weight section (for example, 0.01 - 3 weight section) — desirable — 0.01 -2 weight 
section — it is 0.1 - 2 weight section (for example, 0.1 - 1 .5 weight section) extent still more preferably. 
[0047] a weathering (light) stabilizer (A) and an inhibitor (B) — comparatively (weight ratio) — (Former A) / 
(Latter B) =0.01-15 —further —desirable —0.1-10 —it can choose from the range of 0.5 - 10 (for example, 
0.5-5) extent especially. [ for example, ] 

[0048] such a component (A) of a rate and a total amount of (B) — usually —the polyacetal resin 100 weight 
section —receiving —0.02 - 15 weight section —desirable —0.1 - 10 weight section — further — desirable 
— 0.3 - 5 weight section — it is 0.3 - 3 weight section (for example, 0.5 - 3 weight section) extent especially. 
[0049] For example, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur 
system, a hydroquinone system, a quinoline system antioxidant, etc. are contained in an antioxidant. 
[0050] In a phenolic antioxidant, hindered phenols (4-methyl-6-t-butylphenol), for example, 2,2 '-methylene bis 
4,4 -methylenebis (2, 6-G t-butylpheno I), 4, and 4'-butylidenebis (3-methyl-6-t-butylphenol), 2,6-di-t-butyl-p- 
cresol, 1 and 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene, A 1 ,6-hexanediol-screw [3- 
(3, 5-G t-butyl-4-fiydroxyphenyl) propionate], Pentaerythritol tetrakis [3 -(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], A tnethylene glycol-screw [3-(3-t-butyl-5-methyM-hydroxyphenyi) propionate], n-octadecyl-3- 
(4 and 5-G t-butylphenol) propionate, n-octadecyl-3-(4 '-hydroxy -3' and 5'-G t-toutylphenol) propionate, 
Stearyl-2-(3, 5-G t-tutyl-4-hydroxy phenol) propionate, Distearyl -3, 5-G t-butyH4-hydroxybenzyl 
phosphonate, 2-t-butyl-6-(3-t-tutyl-5-inethyl-2-hydroxybenzylM-methylphenyl acrylate, N and N'-hexa 
methylenebis (3 5 - G t-butyM-hydroxy-hydronalium SHIMMU amide), 3, 9-screw {2-[3-(3-t-butyHt- 
hydroxy-5-methylphenyl) propionyloxy]-1 and 1 -dimethyl ethylHetraoxaspiro [2,4,8, and 10-] [5 5] 
undecane, 4,4'-thiobis (3^nethyl-6-t-butylphenol), 1 and 1,3-tris (2-methyl-4-hydroxy-5-t-butylphenol) 
butane, etc. are contained. 

[0051 ] A phenyl-1 -naphthylamine, phenyl-2-naphthylamine, N, and N '-diphenyl -1 , 4-phenylenediamine N- 
phenyl-N -cyclohexyl -1 , 4-phenylenediamine, 4, and 4'-JI (alpha and alpha-dimethylbenzyl) diphenylamine etc 
is contained in an amine system anti-oxidant. 

[0052] In the Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, Tris 
nonylphenyl phosphite, diphenyl isodecyl phosphite, Phenyl di-isodecyl phosphite, 2,2-methylene bis (4 6-di-t- 
butylphenyl)octyl phosphite, 4 and 4'-butylidenebis (3^nethyl-6-t-buthylphenyl) JITORIDE sill phosphite Tris 
(2,4-G t-buthylphenyl) phosphite, tris (2-t-butyM-methylphenyl) phosphite, Tris (2, 4-G t-amyl phenyl) 
phosphite, tris (2-t-buthylphenyl) phosphite, Screw (2-t-buthylphenyl) phenyl phosphite, tris [2-(1 and 1- 
dimethyl propyl)-phenyl] phosphite, Tris [2 and 4-(1 and 1 -dimethyl propyl)-phenyl] phosphite, Phosphite 
compounds, such as tris (2-cyclohexyl phenyl) phosphite and tris (2-t-butyM-phenyl phenyl) phosphite- A 
tnethyl phosphme, A TORIPURO pill phosphine, tributyl phosphine, tri-cyclohexyl phosphine, A diphenyl vinyl 
phosphine, allyl compound diphenylphosphine, triphenyl phosphine, A methylphenyl-p-anisyl phosphine p-anisyl 
diphenylphosphine, p-tolyl diphenylphosphine, a G p-anisyl phenyl phosphine, A G p-tolyl phenyl phosphine a 
tree m-ammophenyl phosphine, A tree 2, 4-dimethylphenyl phosphine, trees 2 and 4, 6-trimethyl phenyl 
phosphine, Phosphine compounds, such as tree o-tolyl phosphine, tree m-tolyl phosphine, tree p-tolyl 
phosphine, tree o-anisyl phosphine, tree p-anisyl phosphine, 1, and 4^crew (diphenyl phosphino) butane etc 
are contained. 

[0053] 2,5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for 
example, 6-ethoxy in a quinoline system antioxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc is 
contained and dilauryl thiodipropionate, distearyl thiodipropionate, etc. are contained in a sulfur system anti- 
oxidant. 

[0054] these antioxidants — a kind — or two or more sorts can be used together. 
[0055] A phenolic antioxidant (especially hindered phenols) etc. is contained in a desirable antioxidant the 
inside of hindered phenols — especially — polyol-Pori — [(branching C3-6 alkyl group and hydroxy group 
permutation phenyl) propionate] — for example C2-10 alkylene diol-screws, such as a 1 ,6-tiexanediol-screw 
3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] [3-(3 5-G branching C3-6 alkyM-hydroxyphenyl) propionate] 
for example Tnethylene glycol-screw [3- J I or TORIOKISHI C2-4 alkylene diol-screws [3-(3 5-G branching 
C3-6 alkyM-hydroxyphenyl) propionate], such as propionate]; (3-t-butyl-5-methyl-4-hydroxyphenyl) For 
example C3-8 alkane triol-screws, such as glycerol tris [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] [3-(3 
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5H3 branching C3-6 alkyM-hydroxyphenyl) propionate]; for example Pentaerythritol tetrakis [3- (3, 5-G t- 
. butyl-4-hydroxyphenyl) C4-8 alkane tetra-all tetrakis [3-(3 5-G branching C3-6 alkyM-hydroxyphenyl) 
propionate], such as propionate], etc. is desirable. 

[0056] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — 
for example, the polyacetal resin 1 00 weight section — receiving — 0.01 - 5 weight section — desirable — the 
0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially. 

[0057] A low molecular weight compound and a high molecular compound (nitrogen content resin) are contained 
in a basic nitrogen content compound. As a nitrogen content low molecular weight compound, for example Fatty 

amines, such as monoethanolamine and diethanolamine, aromatic amine (aromatic series secondary amine or 
tertiary amine, such as ortho toluidine, para toluidine, and p-phenylene diamine), An amide compound (multiple- 
valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, p-amino benzamide, etc.), A 
hydrazine or its derivative (hydrazides, such as a hydrazine, a hydrazone, and multiple-valued carboxylic-acid 
hydrazide etc.), poly amino triazine (guanamines, such as guanamine, acetoguanamine, and benzoguanamine, or 
those derivatives — ) A melamine or its derivative, a uracil or its derivative, cytosines (a uracil, uridine, etc.), or 
the derivatives (a cytosine, cytidine, etc.) of those can be illustrated. 

[0058] the amino resin (condensation resin, such as guanamine resin, melamine resin, and guanidine resin, — ) 
generated by the reaction with formaldehyde as nitrogen content resin, for example Copolycondensation resin, 
such as phenol-melamine resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resin 
etc., Aromatic amine-formaldehyde resins (aniline resin etc.), polyamide resin for example, independent or 
copolymerization polyamides, such as nylon 3, nylon 6, Nylon 66, Nylon 1 1, Nylon 12, nylon MXD6, Nylon 46, 
Nylon 610, nylon 6 HI, Nylon 612, and nylon 6 -66-610, — Polyester amide, such as a permutation polyamide 
which has a methylol radical and an alkoxy methyl group, polyamidoimide, polyacrylamide, the poly amino 
thioether, polyurethane, etc. can be illustrated. 

[0059] Poly amino triazine (a melamine or its derivative) and nitrogen content resin (amino resin, such as 
melamine resin, polyamide resin, etc.) are contained in a desirable nitrogen content compound. Especially a 

melamine, amino resin (melamine resin etc.), and polyamide resin are desirable, and bridge formation amino resin 

is desirable also in amino resin, furthermore, melamine resin (melamine-formaldehyde resin) — especially bridge 
formation melamine resin is desirable. 

[0060] these nitrogen content compounds — independent — or two or more sorts — it can be used — the 
amount of the nitrogen content compound used — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section — it can choose from the range of 0.05 - 2.5 weight section (especially 0.1 

- 1 weight section) extent preferably. 

[0061] as alkali or an alkaline earth metal compound — salt (carboxylic -acid metal salt); hydroxide; with a 
carboxylic acid, alkali metal (sodium, potassium, etc.), or alkaline earth metals (magnesium, calcium, or barium) - 
-metallic-oxides [, such as CaO and MgO, ]; — inorganic-acid salts, such as metal carbonates, such as CaC03 
and MgC03, a silicate, a borate, and phosphate, etc. can be illustrated. 

[0062] As a carboxylic acid which constitutes said carboxylate, with a carbon number of about one to nine 
saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic carboxylic acid 
may have hydroxyl. As said aliphatic carboxylic acid, aliphatic series monocarboxylic acid (an acetic acid, a 
propionic acid, butanoic acid, etc.), aliphatic series multiple^valued carboxylic acids (a malonic acid, a succinic 
acid, adipic acid, etc.), hydroxy acid (a lactic acid, hydroxybutyric acid, citric acid, etc.), etc. can be illustrated. 
[0063] that said alkali or an alkaline-earth-metal compound is independent or two sorts or more — combining - 

- it can be used — the rate — for example, the polyacetal resin 100 weight section — receiving — 0.001 - 10 
weight section — it can choose from the range of 0.001 - 5 weight section (especially 0.001 - 2 weight section) 
extent preferably. 

[0064] Said antioxidant, a nitrogen content compound and alkali, or an alkaline-earth-metal compound may be 
combined and used, respectively. 

[0065] Moreover, it is also possible to mix a coloring agent further to the polyacetal resin constituent of this 
invention. Various colors or a pigment can be used as a coloring agent. The solvent color of a color is desirable 
and an azo system color, an anthraquinone system color, a phthalocyanine system color, or a naphthoquinone 
system color is mentioned. About a pigment, both an inorganic pigment and an organic pigment can be used. As 
an inorganic pigment, a titanium system pigment, a zinc system pigment, carbon black (furnace black, channel 
black, acetylene black, KETCHIEN black, etc.), an iron system pigment, a molybdenum system pigment, a 
cadmium system pigment, a lead system pigment, a cobalt system pigment, an aluminum system pigment, etc. 
can be illustrated, and azo pigment, the Anthraquinone system pigment, phthalocyanine pigment, the 
Quinacridone system pigment, a perylene system pigment, a peri non system pigment, isoindole pigment, a 
dioxazine system pigment, or the Indanthrene system pigment can be illustrated as an organic pigment The 
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above coloring agents may be used independently and may be used combining two or more coloring agents. If 
the high coloring agent of optical shielding effects, such as carbon black or a titanium white (titanium oxide), is ' 
used, weatherability (light) nature can be improved. 

[0066] the content of a coloring agent — for example, the polyacetal resin 100 weight section — receiving — 0 
-5 weight section (for example, 0.01 -5 weight section) — desirable —0.1 -4 weight section — it is 0.3 -3 
weight section extent still more preferably. 

[0067] The resin which was excellent in the resin constituent of this invention at weatherability (light) nature if 
needed, for example, acrylic resin, (independent or the copolymer of C 1-10 alkyl (meta) acrylate, such as 
polymethylmethacrylate), an acrylic core shell polymer, polycarbonate resin, etc. may be added. Moreover, a 
poor appearance, such as a crack, can be controlled by adding surface treatment agents, such as ether of 
polyhydric alcohol. 

[0068] the polyacetal resin constituent of this invention — the need — responding — various additives, for 
example, a release agent, a nucleating additive, an antistatic agent, a flame retarder, a surface active agent, an 
antimicrobial agent, an antifungal agent, various polymers, a bulking agent, etc. — one sort — or two or more 
sorts may be combined and you may add. 

[0069] The polyacetal resin constituents of this invention may be powder-Hike mixture and melting mixture, and 
can be prepared by mixing with polyacetal resin, a processing stabilizer, and an inhibitor by the approach of 
common use of other additives as occasion demands. For example, after mixing ** each component, kneading 
with the extruder of one shaft or two shafts, extruding and preparing a pellet, The pellet (masterbatch) with 
which presentations once differ is prepared, the approach of fabricating, and ** — Specified quantity mixing 
(dilution) of the pellet is carried out, shaping is presented, after making an inhibitor adhere to the pellet of the 
approach of obtaining the mold goods of a predetermined presentation, and ** polyacetal resin, by spraying etc., 
it fabricates and the approach of obtaining the mold goods of a predetermined presentation etc. can be adopted 
Moreover, in preparation of the constituent used for mold goods, if the particulate matter (for example, 
particulate matter which ground a part or all of polyacetal resin) of the polyacetal resin which is a base, and 
other components (a processing stabilizer, urea derivative, etc.) are mixed and melting kneading is carried out it 
is advantageous to raising distribution of an additive. 

[0070] especially the polyacetal resin constituent of this invention has the outstanding weathering (light) 
stability needed in the environment used or kept after shaping, and can lengthen a life cycle — in addition, 
further, in the molding processing (especially melting molding processing) process, generation of the 
formaldehyde by oxidization or a pyrolysis of polyacetal resin etc. can be controlled notably, and work 
environment can be improved. Moreover, adhesion (mold deposit) of a decomposition product etc. in metal mold 
and extraction of the decomposition product from mold goods are controlled notably, and many problems at the 
time of fabrication can be solved. Therefore, the resin constituents of this invention are approaches, such as 
the shaping approach of common use, for example, injection molding, extrusion molding, compression molding, 
blow molding, a vacuum forming, foaming, rotational casting, and gas injection molding, and although various mol< 
goods are fabricated, they are useful. 

[0071] The polyacetal resin mold goods of this invention which consisted of said polyacetal resin constituents 
contain a urea, its derivative, or an amidine derivative, and there are very few formaldehyde yields. That is the 
mold goods which consisted of said polyacetal resin of the former containing stabilizers, such as an antioxidant 
generate comparatively a lot of formaldehyde, and pollute the others and the living environment which are 
corrosion, discoloration, etc., and work environment. For example, in dry type (constant temperature under a 
desiccation ambient atmosphere), the formaldehyde yield from the polyacetal resin mold goods generally 
marketed is about [ 2-5micro /per two ] g the surface area of 1cm, and is about [ 3-6micro /per two ] g the 
surface area of 1cm in wet (constant temperature under a humid ambient atmosphere). Moreover, even if it 

controls a process condition, it is difficult to obtain the mold goods below surface area 2.5microper two g in we-: 

(constant temperature under a humid ambient atmosphere) in dry type (constant temperature under a 
desiccation ambient atmosphere) below surface area 1.5microper two g. [ of 1cm ] [ of 1cm ] 
[0072] on the other hand, the polyacetal resin mold goods of this invention — dry type — setting — a 
formaldehyde yield — below surface area 1.5microper two g (about [ 0-1 micro ] g) of mold goods — desirable - 
- 0-0.8microg — it is about [ 0-0.7micro ] g still more preferably, and is usually about [0.01-0 7micro ] g [ of 
1cm ] moreover, wet — setting — a formaldehyde yield — below surface area 2.5microper two g (about [ 0- 
2micro ] g) of mold I goods — desirable - 0-1 Jmicrog - it is about [ 0-1.5micro ] g still more preferably, and U 
usually about [ 0.01-1 .5micro ] g. [ of 1cm ] 

[0073] The polyacetal resin mold goods of this invention usually have said formaldehyde yield in dry type and 
wet both sides in either dry type and wet that what is necessary is just to have said formaldehyde yield 
[0074] In addition, the formaldehyde yield in dry type can be measured as follows. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2005/04/0 



J P ,2U00— O'^b /U4,A LUL I AILLU UtSUKIP I IONJ 10/12 1— > 

ft 

[0075] After cutting polyacetai resin mold goods as occasion demands and measuring surface area, the suitable 
• amount (for example, extent set to 2 the surface area of 10-50cm) of the mold goods is put into a well-closed 
container (capacity of 20ml), and it is left at the temperature of 80 degrees C for 24 hours, then, the inside of 
this well-closed container — water — 5ml — pouring in — the amount of formalin of this water solution — JIS 
K — a quantum is carried out according to 01 02 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area of mold goods (mug/fcm2) is calculated. 
[0076] Moreover, a wet formaldehyde yield can be measured as follows. 

[0077] After cutting polyacetai resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-100cm) of the mold goods is hung and sealed on 
the lid of the well-closed container (capacity 1L) containing 50ml of distilled water, and it is left at the 
temperature of 60 degrees C in a thermostat for 3 hours, then, a room temperature — 1 hour — leaving it — 
the amount of formalin of the water solution in a well-closed container — JIS K — a quantum is carried out 
according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods 
(mug/fcm2) is calculated. 

[0078] A numerical convention of said formaldehyde yield in this invention is [ in /mold goods /of the 
polyacetai resin constituent containing the additives (the usual stabilizer etc.) of common use /not only /not 
only /the mold goods of an inorganic bulking agent and the constituent containing other polymers ] applicable 
also about the mold goods (for example, a multi-color molding article, covering mold goods, etc.) with which 
most front faces (for example, 50 - 100%) of the mold goods consisted of polyacetai resin, as long as polyacetai 
resin, a processing stabilizer, and an inhibitor are included. 

[0079] The mold goods of this invention are suitably used as the components and a member of the mechanism 
elements (active parts, passive component, etc.) of the automobile field, or the electrical and electric equipment 
and the electronic field, building materials and the piping field, daily necessaries (life) and the cosmetics field, 
and a medical field (medicine and the therapy field), although it is usable for any applications (for example, the 
knob as bicycle components, a lever, etc.) from which formaldehyde serves as evil. 

[0080] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
equipment and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the 
metal represented by the carrier plate of a window regulator, door-Hock actuator components, mirror 
components, windshield^wiper-motor system components, the components of a fuel system, etc. can be 
illustrated. 

[0081 ] the electrical and electric equipment - an electron — a field — a mechanism element — ****** — 
polyacetai resin — mold goods — constituting — having — and — a metal — a contact — a large number — 
existing — a device — components — or — a member — [ — for example, — a cassette tape recorder — etc. 
— audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, 
furthermore, the light and the magnetic media components (for example, a metal thin film mold magnetic tape 
cassette, a magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part 
consisted of polyacetai resin mold goods — it can apply to the metal tape cassette for music, a digital audio 
tape cassette, 8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an 
example of light and magnetic media components, tape cassette components (the body of a tape cassette, a 
reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, 
a shutter, clamping plate, etc.), etc. are mentioned. 

[0082] Furthermore, the polyacetai resin mold goods of this invention are used suitable for extensive life 
relation components, makeup relation components, and medical relation components, such as an electrode 
holder of building materials and pipe fittings, such as lighting fitting, fittings, piping, a cock, a faucet, and toilet 
peripheral-device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a 
spray nozzle, a spray container, an aerosol can, a common container, and a hypodermic needle. 
[0083] 

[Effect of the Invention] Since the polyacetai resin constituent of this invention contains a specific processing 
stabilizer and a specific inhibitor (a urea derivative or amidine derivative), it can improve sharply the thermal 
stability (especially melting stability at the time of fabrication) of polyacetai resin. Moreover, the yield of 
formaldehyde can be extremely controlled to a low by little addition, and work environment can be improved 
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greatly. Furthermore, even if it is under a severe condition, generation of formaldehyde can be controlled, 
adhesion (mold deposit) of a decomposition product in metal mold, and extraction of the decomposition product' 
from mold goods and the heat deterioration of mold goods can be controlled, and the quality and the moldability 
of mold goods can be improved. 
[0084] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0085] In addition, in the example and the example of a comparison, about the yield of the formaldehyde from 
mold goods the formaldehyde yield from a melting object, dry type, and wet, it is the following, and made and 
evaluated. 

[0086] After carrying out weighing capacity of the [formaldehyde yield from melting object] 5g pellet correctly 
and holding for 5 minutes at 200 degrees C in a metal container, the ambient atmosphere in a container is made 
to absorb in distilled water, the amount of formaldehyde of this water solution — J IS K — the quantum was 
carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde capacity (ppm) generated 
from a pellet was computed. 

[0087] After putting the resin sample of ten [formaldehyde yield from mold goods in dry type] test pieces 
(2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) 
and heating within a thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out to 
the room temperature, and 5ml of distilled water was poured in in the syringe, the amount of formaldehyde of 
this water solution — J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), 
and the formaldehyde gas yield per surface area (mug/cm2) was computed. 

[0088] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) which 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plateHike mold goods 
(1 20mmxl 20mmx2mm) on the lid of the bottle made from polyethylene containing 50ml of distilled water 
(capacity 1L) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it puts at a room 
temperature for 1 hour. According to JISK 0102 and 29 (term of formaldehyde), the quantum of the amount of 
formalin of the water solution in the bottle made from polyethylene was carried out, and the formaldehyde yield 
per surface area (mug/cm2) was computed. 

[0089] After mixing at a rate which shows a urea derivative, an antioxidant, a nitrogen content compound, and a 

weatherability (light) stabilizer in Table 1 as a processing stabilizer and an inhibitor in examples 1-12 and the 
example 1 of a comparison - the 7 polyacetal-resin 100 weight section, melting mixing was carried out with the 
twin screw extruder, and the constituent of a pellet type was prepared in them. Using this pellet, with the 
injection molding machine, the test piece was fabricated and the formaldehyde yield from this test piece was 
measured. A result is shown in Table 1. 

[0090] In addition, it evaluated like the above about the example which does not add a processing stabilizer and 
an inhibitor, and the example which does not add an inhibitor for the comparison. 

[0091] The polyacetal resin used in the example and the example of a comparison, a processing stabilizer, a 

urea derivative, an antioxidant, a nitrogen content compound, and the weathering (light) stabilizer are as follows. 

[0092] 1. Polyacetal Resin (a) : Polyacetal Resin Copolymer (P olyplastics Make, "Duracon") 

2. Processing Stabilizer (B-1) : Polyethylene Glycol (Product made from Wako Pure Chem Industry, 

"Polyethylene-Glycol 20000") 

(b-2): Polyethylene glycol (the product made from Wako Pure Chem Industry, "polyethylene-glycol 6000") 
(b-3): glycerol monostearate (b-4): — glycerol monobehenate (b-5): — polyethylene-glycol monostearin acid 
ester (the Nippon Oil & Fats Co., Ltd. make, Nonion S^O) 

(b-6):ethylene-bis-stearylamide (b-7): — 1 2-hydroxy calcium stearate 3. urea derivative (c-1 ): — allantoin 
[the Kawaken Fine Chemicals Co., Ltd. make] 

(c— 2): Allantoin dihydroxy aluminum [the Kawaken Fine Chemicals Co., Ltd. make and "ALDA"] 
(c-3): Holum nitrogen Two-mol powder [the Mitsui Chemicals, Inc. make] 
(c-4): Holum nitrogen Three-mol powder [the Mitsui Chemicals, Inc. make] 

4. Weathering (Light) Stabilizer (D-1 ): — 2-[2-Hydroxy-3 and 5-Screw (Alpha and Alpha-Oimethylbenzyl) 
Phenyl] 2 — H-B enzotriazol (D-2)Screw (2, 2, 6, and 6-Tetramethyl-4-Piperidyl) Sebacate 5. Anti-oxidant (E- 
DPentaerythritol Tetrakis [3-(3, 5-G T-B utyl-4-Hydroxyphenyl) Propionate] 
(e-2): Triethylene glycol screw [3-(3-t -butyl 5-methyl-4-hydroxyphenyl) propionate] 

6. nitrogen content compound (f-1 ): — melamine (f-2): — use 1.2mols of H^^roof formaldehyde for one mo 
of melamine-formaldehyde-resin melamines, and it is made to react at pH8 and the temperature of 70 degrees 
C among a water solution, and the melamine-formaldehyde resin of a water-soluble first stage condensation 
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product was made to generate, without making the system of reaction become cloudy Subsequently, the system 
of reaction was adjusted to pH6.5, stirring, stirring was continued, melamine-formaldehyde resin was deposited, 
and the particulate matter of crude melamine-formaldehyde resin was obtained by desiccation. After washing 
this particulate matter for 30 minutes and filtering it with 60-degree C warm water, the acetone washed residue 
and the purification melamine-formaldehyde resin of white powder was obtained by drying this. 
[0093] 
[Table 1] 
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[0094] 
[Table 2] 
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[0095] White work environment is greatly improvable since the resin constituent of an example has the very 
small yield of formaldehyde compared with the example of a comparison so that more clearly than a table, the 
quality and the moldability of mold goods can be improved. 



[Translation done.] 
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a, ^^v-x^u>s (-CH2CH20-) , t^yy 

So □ ; E;?-*fio*Wiit *U7 

;i/»J|g±fl:fr*fbT, 0. 0 1- 20^1/%, 
SKB0. 03-10^1% 0. 0 5-5 



(4) 1 2 - 2 6 7 0 4 

[0 0 17] #U7"fe^-JU3*U V-fcL X££#T* 
3#U fc£T*-3Tfc«fcKi 3jtU7-ir^-Jl/ 

[0 0 18] (ttB#U7-fe^-;U»Btt, A ti, 
A7;i^th\ /t7MA7J!/ThH, 7irh7JUxt: 

Ftt^cDTJU^fc FSt MJ x^U 

-f h\ ^DKU>^U-<H, 1, 3-^**75>, ( 

yXfl/>?'j3-MJl/7-Jl/, 1, 4-:/^>v:t 

^ s^t* 9 aires*, 

[0 0 1 9] #389i<B«F&toJ:, JOXft)£S!l3atJt«I#JJf!|* 
ffl^ii-TSlJP-r^eit^cfc #U 7iz*— JI^WBoffc 
^teRtfflnX£)£tt£ft±;*1i: % MA7^7tH© 

fS££¥b<«i*ju #u 7-fe^-;^ai^^n a D^^{b 

fttf»Ittfcfcn&#U 7ir^ — ;i/»B5afiR%S:S5C 
[0 0 2 0] JHX£5£39<t: ITU *'J7Ml/>^iJ 

[0 0 2 1] i(fg#U7^l/>^U n— Jl/fctt, 

2*67Ml/>^U (£?£b< tic 2- 4 7)i*u> 

*&£3W**nso iwitittt #ux^i/>^j 
>^u =3— ;^^af<D#'j C2-6 7;i/*u>^u 

40 (Jf i: b< tt#U C2-4 7^=^P>^U )l) , #ij 

t+yxfl/>M^ft^l^ A. 
^Uxfl//^ija-jk ^Ut+yx^l/^U 

5^ fi?5Uxi0 3 -lxi0 6 (^JA«, lxi0 3 -5 
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x i o 5 ) , #£b< \t 2 x i o 3 - i x i o & mx 

2X10 3 -5X10 4 ) SSTfe^o 
[0 0 2 2] KffiUxx-rJl/tLTH, *<&*ittt#K: 

JiBSK t ITU 0a±©l«XJ4 2«(DBIft 

8, hUrvM, ^U^5 L U>K, ^>^x^>JI/K, 

75*>&* ^^\>K, U^/tU >i, -tea 

^■fe;i/83S:£<^Cio-3 4iSfPjlBJSS (»* b< ttCio-26 
fi&niftlt) ft if] . «*ftlOHi:0iio^B»fi 

ffil [*K>», x^<>?>r. u/u 

jiglftR (»*b<Ji-fiffi(DCio-2ojB?nlli)»K) , x-tr 
>~R, 0>x-fe>zm Kft>- Kft£tf>-ffi<DC 
10-30 ^ISfnlBl&K (» * b < tt— ffio c 1 0 - 2 0 Hi 
86 K) ft£] e:n6a)iBiifeifctt-axtt 

[0 0 2 3] Sfc, IBte8X7f^«:*StS7;i/3- 

^CDS^ft, 0J*tt, 7J^l/>^U3-^ («Atf, 
x^lx>^un-;k f/X^U>^U ^nhfu 

L<ttC 2 - 6 7Wl/>^U3-JW ft if) ftifO^* 
6<0RS!ftft£<& MJ * — JUS, ^>*iU^Uh- 

± 2- 5 0 0) , ffSL<a2-4 0 0 (0J 

*tf, 2- 3 0 0) StfT&O* 6^± 
(#JAte\ 20- 2 0 0SS) <L<D£3ft 

*U7;^i/>^'j3-;wi jK*8t 1 2Et±<&llB!»& 



(5) 1*BB¥ 1 2 - 2 6 7 0 4 
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[0 0 2 4] BffiRxXrJWi iifffBJIg|fc&£iifJfB7;i/ 

I7fM<!: 1 XttSStOX^-x^tt^SrWbT^Tfe 
«fc^. Blliix^TiKDWtUTH xf U>^Ua- 
il/yXr7U /SxXrik ^UirU > : E;Xf7U > 

i0 U ^ U t U > h U Xr7 U >8xxfJk MJ*3=-a — 
JVyp/t>^y /tj^f^xXfJk ^>^x'JXU 

h-j^yory^ixxfjk y;i/b^>^y xt- 

f U>^U3-Jk 2RU*/abflx>^U3-^ft£) 0) 
V^^-b, i?=£>5r*-b. *J*\s—b* y'Jyi/ 

jsg^n^iiffi^xxx^i-^^T, *«7^a— jws* 

i0 <7V>ft:< <hfc 1 o<7)j»«t(7>t: H P^yJU^ft^t) 
co, -rftfr-S b H p + y^i^x7fJMt^nfi:x^ 

[0025] m^my^ Kti/tn wissgteffixx^ 
( : e;7Sh\ tfx7^Hft£) ^ffijBTtSo ^;7 

^ HchlTH #]Att, *yu>87^H, ^^'J>^ 
7$ K, ^'JXf >87$F, /t;^f>87^K, X 
f7U>l7=h\ 77 + >87$ ^>87^ F 

ft<h*<7)^FfflfPteBSKco^l3»R7^ h\ Xf7'JWf 
7 U >17 ^ h\ Xr7 , JMK>i7$F^i'^ 

m&zf/xittmftmffi&t^s 7s>t©js 2««7 

^ FT^^ ftftfEeX7^ Rett, C 6 7i^U>y 
7^> Ci-27^i/>y7^» ifflffilgte 

Bt0^7$Kft£*«$Sft, f^)M«^:lTH 
Xfl/>y75 >-y^f7 U >87^ h\ ^\^^^^ - 
l/>y7> >-^f7U >87^ h\ Ifl/>y7^ 
46> >-y*H>875H, lfl/>y7^>-yXM 
87 a Ffc£#*tfSft, $ &l:ifl/>y7S >- 
(Xf7U >87^ K) tU-f>B75H4(!:07M 
U>y7^ >07^ >eEfi^Sft^>7v-Jl/S^fe^b/c 

*a**-r* W75 F&ft)ttffi-r#s. ftufe®7^ 

Hfc*t>T, 87$ K««a'9 a «ni6ttttfl¥nlBI&M' > C 
[ 0 0 2 6] !BBSK&«*K<t.bTtt, Sul2«a]5KOK^R 
tt, i-4« (W:i-2« <o«»**-r**)03j«» 



(6) 
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Jk>^ACa^a , SfflglBMI MCu, HA 

3BMI (7JH-^AAlftfl , g^4BM 
JK (XXSnft£) , StfJ^»13E8&&Ji5 (RFe, =3 

JC7;i/*U±BlAM (Mg, Caftf) &£&fl!T£CD 
*WSbK I§Jft^M&O0iJ£bTte> Xf7'J > 
^^'>^A, Xf7'J>8*J^A, Xr7U > 
^$&> 1 2 - h H D + i/7f7 U >i*JVS/»J Aft f*« 

to o 2 7] MBjpisfftjHtt, -axj4-aet±ia& 

■fe^-;i/»iBi o o«*asfcjtbT, o. 01-101 

SSB, £P£L<teO. 0 3-5Mfig& 0. 0 

5-3 Il» 8*. 4#K: 0. 05-21ISggT^ 

So wiBfy^^\ o. oiiM**m *ji/A7Ji/ 

[ 0 0 2 9] *M7^Tt FJflfWSOtf)?^ 
^^ON-C.- 6 7^;i/«: > 7)]s3r\s>iSV U7 W 



^^7Jl/rt H<h(D#3gttffi^^ (-f V^U-x>> ? 
^U-T&if) , I* < !:*M7;i'ftK(i:^Mffi& 

T*b£<, nm<D*^U>m&ftl<T (n+1) m<DW. 



«*) cfcDffriEsnT^So mmmmm*. mm 

[0 0 3 0] ^St^giliftC^, r>t/^ 

[ 0 0 3 1 ] ^fflttty^U-f K tl/T(t Ci-.i?* 



(^=^-y-;i/;i/K) , t □ >^<?)^ i/^ Kg (vn>uu 
7^ H) , »*^i«)H Kat**-rs*JU*>K 

K (7D77>87zUF, 7D7 7>i7SHftffl 

[0032] mvt^yyu^ Ktim j^it7th 

[0 0 3 3] Sfc, ^7 HX^y^7i/^f K, 

(Li, Na, Kfc£(B«$m AjK&JRjffi) , 7Jl^* 
^ U±I#M (Mg, Ca, Sr, Ba&^iffl$2 
AI^H) , iffillBMIfi (Cu, Agfti't 
<&*£> , Bi£&«j£ (Z nfcE £<Di&) , 

' S3 Bi^H (Al, G a, I n , J§j|$ 
i4BMll (Sn, PbSft©)8) , nffiS8tt 
(F e, Co, Ni, Pd, Pt ftftOiS) ft 

[0 0 3 4] KR*#twtt, 7 

30 ^Co^Tf^l TDICTIONARY OF ORGANIC COMPOUND 
S Vol.1, p60(1965 EYRE & SPOTTISW00DE-PUBLISHER 
S-LTD) j 7^> h-f >mm&£LT 

5-*^;Nfc, 1, 3-^/^Jl/fr, 1, 

1, 8-^^^;l/ft:, 3, 8-^^^;^ 
1, 3, 6-hU^fJ!/#, 1, 3, 

^ - 7 x zMfi: if (^)7 U » JUift/j: i:) , &tz> t(D 

&mm. [7Ji/*u^«*s (His i Ai#is) , 7ju 

[WAH 7^ > h-f >7K;i/A7Jl/xh: Kf^D* 

x n-t cd 7 jm - ;nstt# ( 7 ;u a * s/ ^ & f ) 

50 -tfPU K>- 5 -*JI/#>K*i:COfbft* ft 1 ? 



(7) 



ftm¥-l 2 - 2 6 7 0 4 
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fbfrtJ fc£) * 7y> b-f ><h-f =L?V-Mt 

toit^m ft^it^®} (mm &£)],# 

[0 0 3 5] 7^>h-f><h2-tfa'J f>-5-^;u 
#>S^<b<ZMfc^ftK::3l^TW:. #HPS5 1 - 3 6 4 5 i0 
3^aSr#BgT?#, 7^>h-r><£:Jfiatt7S/K<i: 
CD£jS£f£^fCO^Tte, 4#§|HS5 2- 1 0 2 4 1 2-^- 
^$g> ^ISBS 5 2 - 2 5 7 7 1 #HPB 52-2 

577 2m&m, ftrnm 52-3107 2*?^?b. &m 

BH 5 1 - 1 9 7 7 m'jkm-&£$:&m-C%2>o 7?>h 
PS5 7 - 1 1 8 5 6 9^«ft££#!!BT€r£o 7^> 

7^> m >&zf*<Dmmmzm%k-exter.m&>±u& 20 

[oo3 6] 7 * z? >mmmz\$, RC (— N H) NH 

2 (Rte, 7K^H J P, 7;U^;i^S> 7yJl/S^^t, ) 
ct<, >S<&SM*7^>T?»oTfcck^o $ 

7^y>i (i/7^^>X« J e- *>^**u ^ 

fe, »«7?»«3T"b'i^. #Sltt7S v*>KW:> W*. 30 
fcf, 7 5^>Xtt^-<OK*ft:7a:i:*^*nSo 

7 * v>«ra, tf7~z?>mx&o, 4¥mft#7-is> 

\Z\t, mX\i. ?'J3y7^X ^7;UX ^l/7f 

[ 0 0 3 7] Jf*b^7-S*>JHtt, itt^7-y> 
S«^7Zy>lt -RiNC (=NH) N 
R2- (RiRtfR 2 H H — X^oT, 
7JI/*A», X«7->;^S€:^T- 

RiRt/R2t^$n^7J^;!/S < !:bTft Ci- 4 7 
)V*)V%, mz* f JUXIiX^H, 7is)l&tl,X 

tt, Ci-i7y;n» 7-fe^;i^s, x 

[ 0 0 3 8] »JL^Itt^7zy>g(iH 5*il^ 
# U7^->, 4-^WJ^y7>yX 4, 4- 



- 1 > 



22 

<Z>*it£S{H<D38#^7r:^> (WAH 
7-y>, 2, 4 -5M $;/^7/OS, 2, 4, 5- 
HJ-f 5//t9/1>l*&£) , 0 7 7-^20(0^ 

VI (=0) <7><5^ tfel^©*+VS ( = 

O) *-f = /g (=NH) tiiim* (tfJAfcf, 
-Y * 7^77-Jk -I* ^ ;ffy77-;k ^77": 

a if) a. »*b^6*»a 

7 — ^;uha-;i/^7-y ? >^i:^a^^7-> 5 

>xi^^lS#, ^v^u;^7-y>&fa)«tt 

y7^y>ft&»&i # 3(i^TS5. 
[0 0 3 9] fflE^7->?>a<7)*Ttt, ^'J3y7^ 

[0 0 4 0] fflEK*3U4BR3RSH»#, fe^«7 5y 

2msx±^m.^^^xm^xh<i:i\ 

[oo4i] mmm<om^\^ wah tfUT-t*— 

iil0 011«l;WtX0. 0 1 ~1 (fi&JA 
0. 0 1 - 5MfiSI0 , »£L<te0. 02-51 
$e>t3»*L<«0. 0 3-2. 5S»SBgj9rc 
0. 03-1. 5ilfigB 0. 1-1. 

5mSSB) lST^oTt)^i^7^rt: KG>£dc«K 

[0 0 4 2] (WEiPZCifcfcaitt, MEfflMffl&fi^lirS 



[0 0 4 3] I« ^JfefflKWU (a) ^>7hU 

7i/-;um^^%, (b) ^>^7xy >%kit&m, 

(c) »**^>\/x- h*ft^«K (d) isTJTi? 
U I/- (e) 5>^. r 7^7-'J KSffc'&ttK 

(f) b>^- F7 5>*<b^**^63tt«»J:t)a«S 

(a) ^>7hU77-J^fb^«lilTlt 2- 

(2' -hHD + y-5' ^>V* h 

•J7 7-JK 2 - (2 ' - b FD^y- 3 ' , 5 ' - 
- t - ^t^JI/^ 3: — ;U) ^>7h'J7 7-Jk 2- 

(3, 5 - ^ - t - 7 =L)V- 2 - t FD^y7xZJl/) 
^>7h'J77-Jk 2- (2' -kh'P + y-3' , 
5' -y->fV7^1/7xZW ^>7h'J77-ik 
2- [2~bHa*v-3, 5-^7; (a, a-z/*?- 
)V^>V)V) 7 M ^>7h'J7 7-Jk 2 - 

(2' - tFD + y-4' -*i7 h*y7z-JW ^> 



(8) 
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t^^>7h'J77-;i/S) % (b) ^>77i;>s 

>, 2-bh 4 D + y-4-^ h + y^>^7x;X 2 
-tFD^y-4-tn^y^>77i;>, 2 - fc 

FD^y-4-Fjyjmy^>77xyx 2, 
2' -yth f P + y-4-^h + ^yy7x/X 
2, 2' -yhFD^y-4, 4' -S** h*5^>v/ 
7:t/>, 2-tFPty-4-^h*y-5-XW i0 
^>^7i/X 2-hFD^y-4-^yA>yJl, 

^>*/7x; Kp*'>;n*t^>y7i; 

(c) fSi-O^x-hM^chLTH p 

— JUJ-U -> U— h&£cD7;!/*;i/7x — ;mj- u yl/- s 
(d) y/yj^'JU-h^fttbTH 2- 
XfM + yJH2-y7;-3, 3-y7x-Jl/7^ 
Uk-h, X«-2-y7;-3, 3-y7iXH 

m. (e) i/a^ST-U KSft^tttLTlt N- 20 
(2 -I^7HJH -N' - (2-Ih + y-5- 
t-^;P^x-;U) ya^yTU', N — (2-X 

— N ' - (2-Xh^y-7x-^) > 

^7xZJH/^^tt6ya^iy7^ ( f ) 

•TStf^U^>R»ft: (4-T-feh^^-2, 2, 6, 
6 -5 1 h^^^;Utf^U> ? >, 4-Xr7D^;^y 
-2, 2, 6, 6 h 7*^;Hf^»J 4-7^ 
'jD-fJbt^y-2, 2, 6, 6 -5 1 h ^^Ptf^U 30 
i>>, 4-;*h^>-2, 2, 6, =y 
^U^>, 4 2, 2, 6, 6 
h^^fcf^U 4-y^D^yM^y- 
2, 2, 6, 6 h^^^JUtf^U> ? >, 4-7x7 
+ '>-2 1 2, 6, 6-fh7^fJl/tX'Jy>, 4- 
'<>i?)l**i'-2. 2, 6, 6 -^h^*5P;Ufcf^U 
y^>, 4- (7xZj^jl//\^j^y) -2, 2, 
6, 6-fh7^fJt/tXUy>, t:X (2, 2, 6, 
6 -T- h 4 - tf^U >?;i/) ^-^if U— K tf 

7(2, 2, 6, 6 -5^ h7*3=-;i/-4 -tf^UvW 40 
^D*-K t:X (2, 2, 6, 6-5"b^^-4 
-tf^'JyJW ex (2, 2, 6, 6 

h^^5 1 ;P-4-tf^U> ? ;W -te/t$-— K fc:X (1, 
2, 2, 6, 6 ~^>^^^Jl/- 4 - etU S?JW -fe/N* 
^~F> t:X (2, 2, 6, 6 - V * 4 - tf 

^U^iH ri/7^1/-h, 1, 2-h*X (2, 2, 
6, 6 -T- K 7 4 - tf^U S^**^) X3 7 

>\ fc:X (2, 2, 6, 6-fh7^fJl/-4-^iJ 
>W '\^*? 1 l/>- 1 , 6 -v^JUA*;*- K t:X 
(1-^^-2, 2, 6, 6 -7- b7*5-)l-4 - e 50 



1 2 - 2 6 7 0 4 

^'JviW 7?^-K FU;; (2, 2, 6, 6-rF 
4 - tf^U *J)V) O-M >- 1, 3, 5-K 
U*;P**^U— F&^02, 2, 6, 

(3A^|y^ji/-i> (2-hFa4 1 yX5 : 
;W -4-hFP + y-2, 2, 6, 6-fF7^^1/ 

[0 0 4 4] ±E0)<t'5S:»« Gt) ft*«ltt, 

(a) ^>7FU77-;«ft^ 

«k (b) ^>y7x;>^«i, (c) jsmm^y 

^x-Kfb#ft> (d) y7;7^'Jl/-Flft^ 
Rtf/Xtt (e) ya>)87xU K SMt; £ * <Z> fit «g 
Ot) ^5£$*]<h, (f) t>^~F7^>«ft^i0 

[0 0 4 5] »£ et) sSfje)H«:*in'r«;:tte±o, 

[0 0 4 6] Hfi| Gfc) ^^JCD^infite. * 
U7t^-^»B1 0 0M«l:»LT0. 01-51 

as o. o i-3iis) , »^l<«o. 

0. 1-1. 5I1S8) g«T?&5. 
[0 0 4 7] H£ (3ft) ^^^J (A) TOJ^J (B) 

caait) a, mi* (a) /ts# 

(B) =0. 01-15, $e>^»^b<«0. 1-1 
0* WKO. 5-10 (#J*_fcf, 0. 5-5) fIS£)fB 

[0 0 4 8] C<D£oUm£r<Df&ft (A) Rr; (B) 

mm\t. »#, #u7t^-wjgi o os*«K*fL 

TO. 02-1 5113, ff^K«0. 1-1011 ( 
38, ££>K»£b<te0. 3-5 ttSS, «f^0. 3- 

3 mas o. 5-3H® ggtfe^o 

[ 0 0 4 9] mikffi±m\z\z, m?Lii* 7x/-ji,» 
(k>^-H7x/-;Hftf) , 7^>^, »j>a, 

[ 0 0 5 0] 7xy-;U*KYbKih»JH«, t>^-H 
7x7- JUB, ^JA«, 2, 2 y -p<^l/>b*X (4- 
^f;i/-6-t-^7x/-JW , 4, 4' 
U>h*X (2, 6-y- t-7'fj!/7xy-;i/) , 4, 
4' -^'Jrya (3 6 - t -7^)1? 

2, 6-y-t-7^Jl^-p-^l/^ 
1 , 3 , 5 - h U ^ 5 1 - 2 , 4 , 6 - h u X 
(3, 5 t ~y^)l- 4- t FD^y^>yJW 

^>*>, i, 6 -^^it>^^-;u- ex [3 - 

(3, 5 t ~y^)V- 4 - h FP^y7xxW 

^Dt't^-F] , ^>^XUXU h— Jl/^ K ^^X 
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[3- (3, 5-v?-t-^Ji/-4-tKo + ->7i 

X [3- (3-t-^-5-^^-4-kFo + 
•>7i-JH yam-M % n -^^v^- 3 

-(4', 5' -y-t-?fji/7z/-jw ^di;* 

*— K n-t^^fyJl/- 3 - (4' -tHD + y- 

3', 5' -y-t-^V7iy-jw ^net*- 

K 7t7U ;U- 2 - (3, 5 - v- t -7^J1/- 4 - 
tFnt«>7i/-;W 7 r D fc!^-h, y^fT'J^ 
-3, 5 - - t -:/^JP-4.-kFn*S/^>5?;i,* 
K 2 - t -t/^i/- 6 - (3 - t -T^Jl/- 

(3, 5-^- t 4-tFD^y-kFDy 
>A7^F) , 3, 9-h'X {2- [3- ( 3 - t - 7* 

4 - t Pp*->- 5 - ^^Jl/^x— JW yn tf^- 

-1, 1-2/^^)1X^)1} -2, 4, 
8, 1 0-f h7t^t7t 6 P [5, 5] 0>ff)>. 
4, 4' -^rfrtf* (3 -yt5^l/-6 - t -7*^;i/7x 
J-)V) , 1, 1, 3-hUX 

D*v- 5 - t -7^^7 ?lJ-)V) 7&>t£Erf<££ 

too5i] 7^>&m<kffi±miz\t. mjUti* 7^- 

Jl/- 1 -t7f^7$ >, 7x'Jh 2 -j-7^)UT ^ 
>> N, NT -y7x-Jl/-l, 4-7x-l/>y7^ 
>, N-7x- ;i/-N' -'>^DA^yJHl, 4-7 
x-l/>v7$>, 4, 4' ~iy (a, a ->^5PJl/^ 
>>W y7xZ^7 5>&^t*ns 0 
[0 0 5 2] U>*»flsB6jh«HCtt, «Atf* MJ-fV 
fyJ^777^h, h U ^jd-jl/^y;7T'f K h U 
7;^7x"MX77^ K y7i-M7fy^ 

^X77^fh, 7xrjl,y<V7 : yi^X77'l' h, 
2, 2-y^l/>t:X (4, 6 -v 5 - t ~7*f;i/7x- 
;U) t^M777^h, 4, 4' -yf'Jf/k'X 

(3 - ^^)V- 6 - t - 7*fJl/7x-W ^hU^S^U 
*777-f h, MJ7» (2, 4-y-t-^7x- 
W *X7 7^fh, h'JX (2 - t -7*3^k- 4 -y^f 1 
^7xiJW *X7T-f K HJX (2, 4-S?-t- 
7 = ;l/7x-W *X7t^ h, MJ7 
^7xzW ^77-f h, tfy; (2-t-7^Jl/7x 
7x-J^777i'h, HUT. [2- (1, 1 - 
S J^)V^UM)V) -7xZ« *7n7;f-1'K MJ * 

[2, 4- (1, 1 -v^^JUyat:^) -7x-JH 
*X7y-fK hUX (2 - is& u is )V 7 — 
*X77-f K hUX (2 - t -7*W-4-7x-^ 
7xzj» *X7r^hS:t*©*^7 7<Hkft*; H 
"JifW7 7/>, h U :/n fcfji/^7x7y >, hU7 + 

^;i/*7 7y>, MJy^PA^yW77^X >>7 
x-;Utf-;U*^^-< > % 7'JJl/y7xzMX7^( 
>* h U 7xZUl/7js7,7^ >, ^fjl/7x-jl/-p-7 



(9) 12- 2 6 7 0 4 

n z/)\s&7s7 J >. p -T — yJl/y7i-WX7-< 
>, p-hUil/y7x-MX7^fX fy- p -7--> 
)V7 3L~)V*fc7,7 >( >, fy- p - h U;U7x-JU^7n7 
y >, h'J-m-7$/7x^^77^y H J - 
2, 4-y^^7x-WX7^ a h ■ J - 2 , 4, 

6-hu^f;i/7x-wx70> hU-o-hu;i/ 

^X7y>, h U -m- h U WX7>{ MJ - p - 

'J-p-7ZyWX7>{>, 1, 4-fcfT. (y7xl 
i0 M77^fy) 7*^>&£©^7>(>ft^»^ 

[0 0 5 3] t Pat; >*Bfc[»jfc»fcfcL #JA«, 
2, 5 ->?- t -:73MHi KD+y >tt£rtfc&**U 

2, 4-h>J^^;i/-l, 2-yhFP^;U>ft^ 

fty7*Den-h, yXr7'JJ^tvyum 

[0054] ^n6©ifcfti&±ffl>a-sixtt-aKii» 

[0 0 5 5] j?*UUK{bg&lh»J^tt, 7x7-« 

{fcBSjjt^ (Wfc, t>y-K7x/-M) 

tl^o t>^-K7x/-iH<D*7! i b, 4*f^> 
-;U-tPU [ (»«C3-6 7M^RtfbHD + yS 
Ii7x-W 7*Pt't^H PRS, 1, 6-^ 
it>5y^-;^-t:X [3- (3, 5 - v - t - - 
4-hHD + S/7x-JW 7 P Dh°^^-h] &t # <DC 

2 - io7i^l/>yt-Jl'-t:X [3- (3, 5 -fy-# 
KC 3 -67iWl/-4-hKO+y'7x-W 7°Dtf^ 
* — h] ;{*J*fcf, hUX^U>^'J^-;W-tfX [3 
- (3-t-7*^-5-X^-4-kFD^>7x 

- 7Ml/>y^-Jl/-ex [3- (3, 5-5>-#IRC 

3- e7WJH4-tFDty7x-jW 7°a fcf;** — 
H ^'JtU>h'J7 [3 1 "(3, 5-5?- 
t-7 # W-4-tFO + y7xZJ» ^ntT**- 
H ftt'<DCi- ( 7JKl>h'J [3 - 

(3, 5 -y-^eCs-6 T)]s*)V- 4 - t F.O + y7 
7 P Dt:^^-h] ; WAtf, ^>^X'J7'J h 
40 -Jl^f h7^ [3- (3, 5-y- t-y^-4- 

tFa + y7xz;H H ^ifcoc.-sT 7 

M>fh7t-il/Th7^X [3- (3, 5 -i>-ft 
feCs-e7Ji/*;U-4-h Fa + y7xzW 7°uh°t 

[0056] cn6^»{ts6±»J«*ss-e, xtt— aet 
-fe^-;y«Mi i o oiiS8t:j!ttT, o. oi-sfifi 

SB, £?£L<teO. 0 5-2. 5MftSB, ^ (C 0 . 1 — 

50 [0057] **tta***ft;*ttictt, Wtifitistfo 



17 

i&'A^ik^mii Lin #J*^ t;x^y-ji,7$ 

5>3§ (o- p - K;b-T p -7i- 

» , 7$ Mba^ (7D>7^ H, -rv7^;^^T 

$H^t t 0^i*M>i7$F, p-7^M>X7 

fc F^V>\ #{ffi*Uy#>g?t: K5S> Hfe£<Z)fc 
Kfc£) , *U7^y h'J7v>i (ff7±^> t Tir 
h^77-5 >, s<>*/tr7-m>fz£<DtfT±$>mX 
It^tiZoimm^fc. ^75>X«fOB5»») > ^^5y 

>X«<*-0)KS|#; (vhSy>, >^S*>&<!:) 
[0 0 5 8] 4**f»IStLTH ^j^7 

F£<&K*K:J:0£j*-r*7 5>'«lB Uf7±* 

>mm, *5*>mm> ^7^^>wiB&£G>«&at 
?^>mm, sfMU7^>-^7^>»^# 

D>3, t^D>6, ND>66, t^D>ll, -J- 
<D>1 2, MD>MXD6, t-f D>4-6, 
D>6-10, t<n>6-l 1, t^D>6-12, 
ND> 6 - 6 6 - 6 1 0 3Si*O»»XJ4ft«^#U T 

#U7= F&£) , *'JxXfJb7 5 F\ *U7^ K-f 
5 K> #U74? U;U7 5 #U7=;^x-f;K 

[0 0 5 9] fftl^i^tf^fcH #U73=y 
N'JJyyi >JLfc*(Dmmm > g*t*r» 

St (*5 5>WIB&£<D7 5yiMB, #U75K»J|gte 
£) ^StiS. #^;*^>, 7 3=y8tJ|g (y^5> 
»IStt£) , #'J7S F»II*t#4L<, 7 5 /Wig, 
^Tfe^|fi7=yiI^!ff^LK £ btCta, 
><tfflg W7S>-*AA7*ftKi» > 

[0 0 6 0] ^ h 6 ft tft^ftfifJIlTX ttr 1 

U7ir^-;H»Sg 1 0 OMa&fcJtLT, 0. 0 1-5 
SaSK, *f^L< ttO. 0 5-2. 5S*g£ CMNCO. 

[0 0 6 1] 7^*UXtt7;i^*U±SI*«fb-&«ltL 
Xtt7;kfrU±«&« (7^>y«yA, AJl^y 

vAxfinij^A&a torn. i*)i-<s>m±mm ; 

*Btfb«J;CaO> MgOfti^IKftft; CaCO 



(10) WmW- 1 2 - 2 6 7 0 4 

[0062] M$zti)i'X>mM&mf&'fz>fi)i#>mt 

>*, ^A^i, 7^t a >6£fti:) , **->*ju#>k 
(?L$L hFP*yS8, ^x>S^a ftaftfMST 

i0 [0 0 6 3] m^T)V% UXH7JW U±S£flMfr&4» 
0. 0 0 1-1 »^t<«0. 001-51 

(#tc:o. o o i - 2Sft3R) g£<z>i6B;^£g#? 

[0 0 6 4] MEBKtB&JtSK tt**#fls£J*Rtf7JU 
[0 0 6 5] Sfc, *»W©#U 7ir*-JUtttJgSaj&*» 

tt, 7^ifi, 7>X^*y >S®», ^^D>-7- 
[ 0 0 6 6] »e?BOt**tt, flSJ^ti, #'J7t^- 

40 ^»Biooii«l:»lT, 0-5MfiSB 

0. 0 1 - 5S4SB) , ffS L< ttO. l-4li§^ 
S b ^jff S U < 0 . 3-3 a*SBSffiT*So 
[0 0 6 7] *»WO»IBfl]««ffc, i^S^/t^TH^ 

/fJM^^Ul/-h/^^C,-io7MJL' (^^) 7 

^ ij ix- h©masxtt#at*) , 7^'jjk^a7i/x 

i/>o ^fffi7;i/3~;y(Dx--5 : -;i/^^:<H(^«®a:K 
so 8?ij-e#£o 



(11) 
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[0 0 6 8] *»M©#U7-fe*-JH»IBIftJ«*K:tt, 

&mizfc£T&mmm$u mx\t, mmm. mm, «s 

[0 0 6 9] *«K0>3RU7-fe^-JI/«IIBffl*ifttt, *& 
6«afi«^»BiBft*t * o T fc i < , # U T-fe^ — 

mm t zmm<Djjm~?m&?z>z. t ciowtss. 

[0 0 7 0] *«EH<D#UT-t^-;M»IBadc*»4, W 
it, MAtf, SJffljSfl^ fffcHJ*^ JEtgJS^ yo-^E 

Jl£*£fl^ RiSfdcJB, IhH£j£^ ftTs-iyVzL*?^ 

[007 i] *c*U7*^-^iitiBttdc*T»ri6*n 

Sfe-TSo fllAfcf* — «fcfli|KSnT^S#U7-fe^-Jl/ 
1tSI^c^D a p^eco^JWA7^xb K»**tt, «SC (fl 
I^SSi»T) \Z&^T, &mi cm 2 %fzQ 2- 

T, Sill cm 2 Sfc0 3- 6/igIgTS.I) o S 

&, «»*#SHWLTt, Kit (ffiB«;«*H»T) 
K43^Tg®St 1 c m 2 Sfc D 1 . 5 m g KT, 50 



12-26704 

[0 0 7 2] cnfcttbT. *»W(0#U7-lr^-JI/W 

Wfp^Iil cm^fcDl. S^gHT (0-1 
/iggg) , #£U<te0-0. 8/ig, *6fc»*b 
<te0-0. 7 m gSSTfcD, 0. 01-0. 

7/igg«TJ)^ 0 Sfc, BSCK145V>T, *JPA7J1/t 
t F»£fe*tfrt»fl<0»iE«l c m 2 SfeO 2. 5ug 
J£JIT (0-2/iglK) , j?il<H0-l. 7/ig, 
£ 6K:£f£L< teO- 1. 5MgggT^D, 
0. 0 1-1. 5 m glKT$5, 
[0 0 7 3] *«9!<D#U 7i**~JV»ffift»att, <e 

[0074] ft $£5£-eo*;i/A7Ji^ti F3$£* 

[ 0 0 7 5] ^UTt^-JUMIp^, jftKlZckO 

(Sl20mi) tan, SK8 ot:-e2 4B$pflSfcfi-r 

^CO^, £<DffiM*Sgit«K:;Jc£: 5 m 1 ftAU COD 
*SS©*JKU>iS:J IS K 0 1 0 2, 2 9 
^A7^rfcH0l) f^oXtiU J&^p a p<D^®*i 
^f;l3^M7JbfhH^i (ag/cm 2 ) ft* 

[0 0 7 6] KT0^J^7^ft K56£* 

[0 0 7 7] tfu 7ir*— ;i/W!IB/S^iS£\ ^Si:«kD 

Atf, SMI 0-10 0 cm 2 <h^:^ilt) ft, 
*5 0 m 1 S^trffiH^S (§I1L) CDMt-ffiTtfT 

U >fi^ JiS K 0 1 0 2, 2 9 (*Jl/A7Jl^t: K 
COffl) «^T£Il, ^^p n pCD^MfS^feD(^^;i/A 
7^rt H56*a (u-.g/cm a -),-.*.*ftSo 
[0 0 7 8] *%0J^*5^^StlfB^;l/A7Jl/T r t: 

$ *r t ^ # u 7 -t ^ - mm^cD^m & \z o ^ t «: 

5 0- 1 0 0 %) *«#U7-fe^-JU»KTaj«Sn 

&jas»fl WAH ^e^^p a p^^M^^p a p^if) i:^ 

[0 0 7 9] ^W<DJ&m&\$, ^Jl/A7J^t K3&«UE 
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a , *tf -b*»», b jus <£«) -fttta»*, 

[0 0 8 0] i0*#»l:tt, S»l*»»C0^§Eu n ni: 
l/TU, -i >± — J\> FJk — XJ!/ F^>^-y 

[0 0 8 1] tft • t^»0«i«fl,tbTH #u 

Un-y^^CD^--^^ VTR (h*^^-y 

l/^-y-) , 8mmtTl trt^/^^^tr 

K 7 D tf — ^ X^# — F »J s/SJ. 5X5=^ 

s-feyho**, a:a #-f h\ p — y — % x 

F y 'J F & if) , T{X^^-h'J7 ^p^p D P 

53^^gi5p n p^£a)SW • E^SBp^p, X*. Uyyj'J- 
[0 0 8 3] 



(12) &m¥- 1 2 - 2 6 7 0 4 
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[0 0 8 4] 

[0 0 8 5] 34*. *Jfi«RtXtt(ft«fc*liT, f§14# 
[ 0 0 8 6] [»l»ft:^e)<7)*;i/AT;U7 ? t F§6£fi] 

5 g (D^uy h*iE*£W«u &mm^%s*iz2 o o ( 

i&£i±£o Z.<Dykmm<Dfc)l 2*7 fort Ffi£ J I S 
i» K 0 1 0 2, 2 9 (*Jl/A7Jl/fbF0fl) il^oT^ 

it, h^^^^-r^^ji/A7;v^ti F#xfi 

(p pm) £J*HiLfc. 

[ 0 0 8 7] [^3ST^^^p n p^e>CD^;i/ATJl/^b F 
^^fi] ttHH* (2ramx2mmX50fflin) lOfl 
4 0cm 2 ) <^H}Jg^>^;i/^^Efl^§g »12 0m 

i) t^An, urns ot:*t:2 4mm. mum^mmL 

fzi£s ^UlZ^L, m^?K 5m 1 £r->U >> ? ^TftA 
Lfco d(D*SSRO*Jl/AT;^t: K*Sr, J IS K 
0 1 0 2, 2 9 (*;VA7^rt FCD^) HffioTSi 
SI«SfcO0*Jl/A7^rt K^»41 (m g 
/cm 2 ) ^#mbfco 

[0 0 8 8] [M^T^^p D P ^^(7)^^jUT;i/^t: F 
^^M] ¥ffitftJS:»ffi (120mm x 120mm x 2mm) 7&^422 { 
^^JibTfl^lfr (100mm x 40mm x 2mm ; ^^®f!8 
5.6cm 2 ) ^, IB*5 Om 1 l:tWJxf l/>SI 

u >mm,^<D7^mm<D^ji^ u jiskoi 

0 2, 2 9 (*^A7JPrtK©a) ^itoT^Sb, 
40 SlfSfe 0 <D*J1/A7^ft F^^fi (jug/c 
m 2 ) ^^Hibfc 0 
[0 0 8 9] ^Jg^J 1-12 Rt£lt$£0iJ 1 - 7 

5(9 [0 0 9 0] ^43, J;fc«(7)fcfe, UPX^»Ji:*flI»JS!l$: 



(13) 



&mW- 1 2 - 2 6 7 0 4 



23 

[oo9i] ^mm&£zf&&mT&mistz#vy±2 
mn^m. mmmmft* mm±m. &m 

too9 2] i. #u 7±*-)imm 

(a) : #U7^-;M§tj!i=i#U^- ^U^Xf 

2. mn&fem 

(b- 1) :#Ulfl/>^'j3-^ 0»3t££S£X!i§ 

(4*) M, Ttf ijx5f U >^U=3-jl/ 20000J ) 

(b-2) : #Uxfl/>^U n-JU (ft^HX 

(t*) r^ijx^U>^U 6000J ) 

(b-3) ^UtU^y^TJlz-h 

(b- 4) : ^U-feU h 

(b - 5) : <RU xfl/>^ij3-J^;xf7 U > 

(b- 6) : Xf l/yh'XXfT'J^T^ F 
(b-7) : 1 2 -h FD^y^fTU >^#JI/>"^A 
3. 

(c-i) :7^>h-r> un Bf^T-r>^r5^;u 
(«) ®] 

(c-2) :77>h<>yhFP^y7Jl/^^A 
UMW^T^>y^^;U (**) S!, TALDAj ] 
( c - 3) : ^JVA^M 

mi 

( c - 4) : *)lA^m 
Ml 

4. Mfg m 
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* (d - 1) : 2 - [2-tHn + y-3, 5 - t:X 
(a, a -V>ff~)V^yi/)V) 7xXJH 2H-^>y' 
FU7\/-JU 

(d-2) : \iX (2, 2, 6, 6-xh7/^-4 

5. mt®3±m 

(e-1) :^>?XUXUh-Jl'7h7 + 7 [3- 
(3, 5 t -y^;l/-4-t: Fn^v'^x-jl/) 

70 (e-2) : hUxfl/>y , iJa-Jl/t^ [3- (3- 
t - 5 - / 4 - b H o + i/7xxjl,) 

tr^-F] 

(f - 1) : > 

(f - 2) : ^7a>«A7^rt FtSJii 
^ ^ ^ > 1 ^;U^I4LT^JPA7;i-xt F 1. 2^;i/£ 

^ £ s a $ & d <h & < Tk^ttSJiBffi^tetf) ^ 5 ^ > - 

20 !d^^^pH6. U ^ 

fflfil.*^ >-*Jl/A7;i^t: F^)l<Z>©S&£#£o 
^<7)^^^r 6 0^(7)^7X^3 0^rBl^#b, fctilUfc 

St ^^rt: f >t-«^u cn*$L&-tz>^ti<z& 

/ > — o 

[0 0 9 3] 
[Si] 



^ 1 



( 



SB) 



d-l 



d-2 



(I 

* A 7JWb H MS 
(pjpm) 

g/cm 2 ) 

a r Ji/^k F fg£ 

Cju g/c m 2 ) 



1 



! 



a 

100 



a 

100 



a 

100 _ 

b-fT b r 2 | b-3 | b-4 
1. 0 

c-i " 

0. 3 



a 

100 



1^ 
c-l" 
0. 3 



0.3 | 0. 3 



6 ] 



7 



a 

100 



c-l 
0. 3 



b-5 

0. R_ 



0.3 ! 0.3 



a | a 

100 100 

*b-6 j b-7' 

0. 5 | >0. 5_ 



8 



a 

100 



b-1 
1.0 



10 



II 



12 



100 ! 100 



b-1 

1. 0 



b-5 
t. 0 



a 

100 



a 

100 



b-5 j b-7 1 b-5 i b-7 
1.0 I 0. 2 | i. 0 | 0. 2 



c-l j c-l | c-2 [ c-3 ! c-4 i c-l 
0. 3 j 0. 3 j 0. 3 I 0. 3 ! 0. 3 



e-1 
0, 3 



t e-1 j c-i j e-1 j e-1 

j 0. 3 j 0. 3 i 0. 3 i Q. 3 

— t— — i 



e-I 
0. 3 



13 

677 



14 T 24" ! 26 

! ! 



18 



e-t 
0. 3 



— i 



0. 3 



C-I 
0.3 



0. 4 ! 



0. 4 



e-1 

0. 3 



e-1 
0. 3 
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8 



i e-1 



0. 2 ; 0. 2 



t 

— —r 



e-2 
0. 3 



f-1 
0. 1 



0. 3 
e : 2 
0. 3 



f-2 
0. 1 
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0. 3 ! 0. 3 



i 



0. 2 I 0. 2 I 0. 2 I 0. 1 j 0. 1 | 0. 2 ! 0. 1 

j ! i ! ( ! I 



0. 4 I 0. 5 

■ 



-~\ i 

0. 3 j 0. 3 1 0.4 ! 0. 2 j 



I 





0. 4 



0. 6 ! 0. 7 

] 

I 



! 



0. 9 



30 



0. 6 



1.0 



[0 0 9 4] 



[82] 
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1 1 2 j 3 i 4 


5 


6 i 7 




a a 

too ! ioo 


a j a 
100 ; ioo 


a 

100 


a ! 
100 ! 


a 

100 


(mass) j 


-lb-,' 

i 1.0 

j 


b-3 ! b-5 
0. 3 j 0. 5 


b-6 

0. 5 


b-7 
0.5 


b-5 | b-7 
1.0 1 0. 2 







" " 1 - 


1-1-1 

[ i 






d-1 




- i - i - 


_ i - 


0. 4 


"d-2 




-_ j - 


i — 

i 

e-I 

0.3 




0. 3 


(UtS) 


e-l 

0. 3 


e-l ; e-l j e-l 
0. 3 | 0. 3 j 0. 3 


' e-l 
0. 3 


e-2 
0. 3 
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- -|- 




f-l 
0. 1 


< P p m) 


90 j 146 j 105 j 166 

: 1 

5 J - i 


85 


(/i g/cm 2 ) 


18 


3. 1 | 5. 5 ; 4. 7 j 7, 1 ! 2, 7 

l ! ! ' 


" 3.3 

i 

! 


(m g/c m 2 ) 


13 


l i 1 
till 

i i 



[0 0 9 5] *<fct>9ie>3&*&.fc'5K:, iktStmizit^T. 
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